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rhe Cornell Dividing Engine—I. 
By Geo. F. BALLOU. 


\ ‘‘dividing engine” is a machine for 
making marks on any substance, such as a 
piece of glass or steel, all exactly the same 
distance apart. Ifa bar of steel was planed 
in a shaper vise, and then marked off with 
a tool held in the shaper tool post, one mark 
for one complete revolution of the feed 
screw of the shaper, then the bar would be 
“divided,” and the shaper would have acted 
as a ‘‘dividing engine,” and the division 
lines on the bar would be nearly enough 
correct, or nearly enough the same distance 
apart, to serve well for many machine shop 
purposes ; and this function of making lines 
at equal distances apart is all that any divid- 
ing enginecan do. Thisseemsa very simple 
operation, and in reality it is a very simple 
operation, and yet the machine I shall de 
scribe can justly claim to be the most per- 
fect machine for measuring lengths ever 
made in the world up to the date of its con- 
struction. I regard it with great pride for 
that reason, and including the 
patternmaking, it was all the work of my 
own hands, and was built in the short time 
I always 


because, 


of six months and two weeks, 
smile when I think of how that odd two 
weeks was spent, and how dreadfully I was 
worried all those fourteen days. 

I am the more pleased with this Cornell 
dividing engine, because it was not only so 
perfect as to excel anything ever produced 
before in the way of accurately measuring 
and dividing inches, but was made after I 
had been trying in vain for nearly five years 
of steady, hard work to make a machine of 
its kind in which I could find no fault. 

As might be expected of the first machine 
ever made in the world which could cer- 
tainly divide an inch into a very great many 
perfectly equal parts, this machine has been 
described in many publications of high rank, 
and discussed many 
learned men; but the story of the actual 
machine shop doing of the work has never 
been told before, and that is what I shall 
tell here—just what I did, how and when, 
and why I did it, and why I could not do it 
for five years, in what was then, and per- 
haps is now, the shop best fitted for doing 
accurate work of any in the world—the 
Waltham Watch Factory, at Waltham, 
Mass., 10 miles from Boston. I had been a 
tool maker at the Waltham shops for several 
years before I began to work on the dividing 
engine, The Waltham Watch Company 
had an observatory of their own with some 
very good, steady running clocks in it, 
which I had built, and I was in charge of 
the time observations, which were made at 
Waltham, to obtain correct time by which to 
regulate the watches made there ; and when 
Prof. W. A. Rogers, who was then Professor 
of Astronomy at the Cambridge Observatory 
of Harvard College, came to the Waltham 
shops to have a dividing engine built, I was 
detailed by Supt. Chas. Vanderwoerd, super- 
intendent of the Waltham factory, to do the 
work for Professor Rogers. Mr. Vanderwoerd 
was a Hollander, an extremely good me- 
chanic, who made a great many excellent 
improvements in watch machinery, and in 
methods of watch part making. He was not 
only a very fine and original mechanic, he 


before societies of 





was also a very stubborn man ; when he had 
once decided on doing a thing a certain way, 
it took more than a trifle to make him 
change his mind; he was generally right, 
and proved himself so in the end ; when he 
was not right the lesson had to be fully 
learned before he would admit its truth. 
When Professor Rogers, whose name has 
long since become identified with accurate 
measurements, came to the Waltham shops 
to have a dividing engine built, he had only 
a general idea of what he intended to make, 
and no idea at all of what obstacles lay in 
the way of making such a machine ; nor had 
the Waltham Company any knowledge of 
the matter. There was at that time a piece 
of metal in the Tower at London with two 
marks on it exactly three feet apart, and this 
distance so measured on that bar was the 
only real standard of measurement for the 
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THE CORNELL DivipInGc ENGINE. 


English inch-using world. I donot know 
that that yard had at that time ever been 
divided into 36 equal parts, each exactly one 
inch long. 
considerable 


It is certain that no screw of 
length had ever been made 
which was of the same pitch or distance 
between two threads for its whole length, and 
I am also pretty sure that the screw of con- 
siderable length 
itself everywhere, was, up to that time, 
made by the Putnam Machine Company, 
with whose lathes and planers many of the 
readers of the AMERICAN MACHINIST are 
well acquainted. Whitworth, of England, 
Was supposed to make accurate, evenly 
spaced screws, but such was not the case, 
and perhaps the nearest approach to an 
accurate 12-inch or one-foot measure was the 
Darling, Brown & Sharpe steel scale, which 
was, and is to-day, graduated or divided on 
a machine or ‘‘engine,” the construction of 
which has been kept a secret from the day 
it was made until now. I have reason to 
believe, however, from a remark made by a 
person who does know the construction of 


which was nearest like 


Driving 
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that machine, that even division is effected by 
one of the methods to which I shall refer later. 

As I have said, noone knew what troubles 
lay in the way of the dividing engine ; Pro- 
fessor Rogers was much interested in the 
production of what are called ‘‘ Nobert’s 
bands,” groups of lines ruled close to each 
other on glass, and all exactly the same dis 

He also wanted to have a sure 
making 


tance apart. 


means of scales and screws of 


exactly given lengths, measured by the 
British Imperial yard in the Tower of 


London, a copy of which, at Washington, is 
also our own American standard of length : 
and the Waltham Company, which had 
already a world-wide reputation for accurate 
work, thought it would like to have its name 
associated with the production of a machine, 
of such precision as the dividing engine 
was to be, and so, as I have said, I was 
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Grinding Effect 


detailed to go to work on this job, and began 
on a Friday, February 15, 1878. 

Before this time Superintendent Vander- 
woerd and Professor Rogers and a draftsman 
had in consultation made drawings of the 
new dividing engine which was to be in the 
general form of a shaper. 
have two motions—one back and forth to 
make the line, and a trip motion to lift the 
tool off the work during its back stroke. 
The work table, like a shaper knee, was to 
travel along by the action of the screw to 
move the work just the right distance at 
each double stroke of the tool slide. This was 
the plan of the first machine, the one built at 
the Waltham watch shops, which I will call 
the Waltham machine. This machine never 
hada very good screw, although it was the best 
we could make, and is not the Cornell divid- 
ing engine. I shall call the Cornell ma- 
chine the ‘‘ Rogers-Ballou dividing engine.” 
It was built in Boston at 35 Sudbury street, 
and was begun in January, 1883, nearly five 
years later, immediately after I left the 
Waltham shops. 


The tool was to 


Professor Rogers was, when we began, 
Professor of Astronomy, located at the Cam- 
bridge Observatory of the Harvard College, 
three miles from Boston, and within easy 
reach of Waltham. He was very intimately 
acquainted with Mr. Alvan Clark, the great 
telescope maker, and a part of the Waltham 
dividing engine was made by Mr. Clark—a 
square glass bar to keep the work table from 
turning over with the feed screw. 

The general construction of this work 
table is shown in the first sketch which I 
make from memory. The work table was 
not only moved along by the feed screw, 
but was carried directly on the feed screw; 
the “nut,” or part which fitted the thread of 
the lead screw, was composed of two pieces 
of wood; various woods were tried. and I 
think box-wood was finally thought the best, 
and retained. These two strips of wood 
were located about 120 degrees of the feed 
screw circumference apart, in seats cut in 
projections on the under side of the work 
To keep the 
table from turning round with the screw an 
arm was fastened to the under side of the 
table and carried down some distance below 


table, all as shown in Fig. 1. 


the screw, and the lower end of this arm 
was tapped and split on one side and fur- 
nished with a pinching screw to take and 
This 


ivory tip rested against the back side of a 


keep an ivory-tipped adjusting screw. 


horizontal glass bar, 14inches square, which 
reached across. the machine; the feed screw 
was 14 inches diameter, and we made more 
than one of these screws; some 10 per inch, 
some 20 per inch, as we went along with the 
work of trying to make a truly pitched 
screw; that is, a screw which has all of its 
That 
was the thing which I tried so long to do at 
Waltham, and never could do 


threads just the same distance apart. 


perfectly. 
After we had been at work about two years, 
I think, we tried to do some work with the 
best screw we had made up to that time, but 
found it not good enough to give satisfac- 
tion; so we went onandon, and on, all the time 
following the same general plan of trying 
to correct the errors in the screws we made 
by grinding. 

As I said, Superintendent Vanderwoerd 
was a very determined man; he had made up 
his mind that variations in the distances be- 
tween the threads of the screws could be 
corrected by grinding the screws with nuts 
of soft metal charged with fine emery, and 
I spent nearly five years in this work before 
we finally came to a standstill, because the 
result was always the same. No matter . 
what we did or how we did it, when we 
brought the screw to a uniform diameter, as 
we, of course, had to do for the final opera- 
tion on each of the many screws I made in 
that five years, the old original error was al- 
This 
was very discouraging, and after a few 
trials I lost confidence in the correction-by- 
grinding method, and grew very tired of the 
operation. Mr. Vanderwoerd’s constant re- 
mark was ‘‘It will come right if you keep 
on grinding long enough,” and I ground one 
screw down almost a sixteenth of* an inch in 
diameter; this was a very slow operation; 
the speed had to be slow and the pressure 
light, and the work flooded with oil to avoid 
heating the screw. Once in a while we 
measured the screw and found the errors un- 
changed. Indeed, grinding did not seem to 


ways present at the end of the job. 
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change the screw at all, except to reduce the 
The the 
threads kept their shape and were sharp on 


diameter. screw stayed round, 
top, and the screw looked like the finest job 
at the 


which did no 


ever mace end of this long grinding 
Mr. Vander 


woerd never lost faith in the method, and so 
I kept on, 


rood whatever 


making some small change at 
each trial, but keeping to the same idea of 
the 


the job toa 


correction-by-grinding, until at end of 


nearly five years we worked 
standstill, with everybody dissatisfied, and 
nothing but failures behind us. I went to 
work on other things for a few months, and 
then the matter was brought to a conclusion 
with the Waltham Company, and Professor 
Rogers took the machine away with him. 
At time an unfortunate affair, for 
which I was not to blame, ended good feel 


ing 


this 


between Superintendent Vanderwoerd 


and myself. As soon as the Waltham divid 


laid aside I made three as 


tronomical clocks- 


ing engine was 
one for the Signal Service 
Office, Washington; one for Wesleyan Uni 
versity, Middletown, Conn.; one to be kept 
at Waltham, to Washington with 
the signal service clock. 


and went 


While I was away a Waltham newspaper 
published a highly laudatory notice of these 
clocks, obtaining its information from one of 
the the Waltham 
giving me all of the credit. I think Superin- 
tendent Vanderwoerd was not mentioned at 


foremen in shops, and 


all in this article, which was very unjust 
as he designed the clocks wholly, and I 
had only built them. 


Washington, after setting 


On my return from 
up the 
Montreal, attend 
American 


clock, 
Mr. Vanderwoerd was at 
ing a the 


the advancement of science, of 


meeting of Asso 


ciation for 
which Mr. Vanderwoerd and myself were 
both Mr. 
the Waltham Company, told me Mr. Van 
derwoerd 


members. Robbins, treasurer of 


was very angry over the news 
paper article, which he attributed to me, 
and told me to go to Montreal and see 


Mr. Vanderwoerd and explain matters to 
him. I went Mr. Vanderwoerd in 
the corridor of the Windsor Hotel. 
very indignant, but finally seemed to un 


and met 
He was 


derstand that I had nothing to do with the 
that he thought I 
ought to publish a correction in the same 
paper. 


clock article, and said 
I told him I would do so, and sent a 
suitable account of the clock construction to 
the Mr. Vanderwoerd full 


credit for the design of the clocks, and im 


editor, giving 
mediately after returned to Washington to 


make a series of tests on the new clock 
there, expecting the correction to appear at 
once. Instead of printing it, however, the 
editor submitted it to the same foreman who 
had given him his first information about 
the clocks, and this man very injudiciously 
told him that the first article put the credit 
where it belonged, and that my correction 
was simply policy to soothe Mr. Vander- 
woerd, the correction 
did not appear at any time, as its day had 
gone by when I returned, and Mr. Vander- 
woerd, believing that I had intentionally 


trifled with him, was beyond conciliation, 


and in consequence 


very greatly to my regret. 

I speak of this matter here because I have 
never since, until now, had an opportunity 
to set myself right in this matter in a public 
manner, and have been blamed for what I 
never did. 

Naturally, I very well ac- 
quainted with Professor Rogers during this 
five years of trying to make a perfect screw, 
and we had had a great deal of talk about 
different ways to produce such a screw, and 
believed that some one of the methods we 
had discussed could be made successful. It 
also seemed that there should be a constant 
demand for such screws from manufactur- 
ers of machine tools; even if manufacturers 
did not want to put perfect screws in all of 
their tools they wouldstill, we thought, want 
several each to cut other accurate screws 
by. There was also accurate dividing to be 


had become 


done in the way of ruling Nobert’s bands 
and ‘‘ diffraction plates,” which are used in- 
stead of prisms in the spectroscope, and al- 
together it looked as if there was a nice 
business to be built up out of the ‘“‘ true 
screw,’ 


which had never yet been made, but 


AMERICAN MACHINIST 





Behind 
all this both Professor Rogers and myself 
felt that 
good work with the screws, and had probably 
better 
before, we had still failed to make so good a 


which we thought could be made. 


although we had been able to do 


made screws than were ever made 


screw as we intended to make when we be- 
gan, and neither of us felt like acknowledg 


ing ourselves finally beaten. So Professor 


togers proposed to me that I should leave 
Waltham and go with him into a shop which 
he would fit up in Boston, and there continue 
our efforts; this was done, and it was in the 
Boston shop that the Cornell dividing engine 
was built at the first trial witha degree of ac- 
curacy surpassing by far any piece of work 
of its size previously produced. 

Failures are the instructive and the inter 
esting things of life ; they are not so agree 
able as successes, but they teach us valuable 
lessons, and before going over the success- 
ful methods of the Boston shop, I will detail 
what we did at Waltham. 

It is not necessary to have a perfect screw 
the 
screw move a fixed distance for equal ares of 


in order to make a nut traveling on 


screw rotation, because the nut itself may 
the 
turned, some small 


time the screw is 
will 
actly correct the faults of the screw ; if the 
the 
turned then the nut travel will be shortened ; 


be revolved, at sume 


distance which ex- 


nut is turned same way the screw is 
if it is turned in a direction opposite to that 
the screw 
farther 


cause it 


in which 
will 
would 


is moved, then the nut 


travel than the screw rotation 


to move. Or, again, faults 
in the screw might be exactly measured and 
the the 


might be varied so as to make each impulse 


successive movements of screw 
give the same length of travel to the nut. 
But both of these methods are plainly in- 
ferior to the use of a perfect screw, or one so 
nearly perfect as to be right in itself, and so 
in no need of modifying elements to correct 
its travels. Professor Rogers intended to 
make the screw perfect and so avoid the 
difficult 


an irregular screw 


and delicate work needed to make 
give a regular motion to 
the slide, and this was finally done, though 
not until a long time after it was expected to 
be done, Then, after a perfect screw, comes 
that 
part of a turn every time as would make the 
the 


time 


the means to move screw just such a 


tool-slide a certain 
the 
moved, and this is also a very difficult thing 
to do 

It was this part of the machine, the screw 


screw thread carry 


exact distance each screw was 


moving part, to which Professor Rogers had 
given most thought ; and as it proved, the 
All 
the difti- 
culties of dividing a wheel edge into per- 
fectly even teeth ; 


way he had devised was perfectly good. 
machinists know something about 


this is very hard indeed 
to do when absolute accuracy is demanded. 
It is quite easy to cut teeth in a wheel which 
will vary only alittle in spacing, say one- 
thousandth of an inch, but it is very difficult 
to divide a wheel into teeth spaced so nearly 
alike that tests made with a microscope will 
not detect 
teeth. 
sides the unevenness of the teeth to moving 


any difference whatever in the 


And there is another objection be- 


the screw of a dividing engine by means of 
ratchet. | Professor 
Rogers wished to rule lines any distance 
apart; this would make it needful with a 
toothed wheel for moving the screw, to in- 


a toothed wheel or 


troduce change gearing between the toothed 
wheel or ratchet wheel and the screw, so 
that the screw could be moved any part 
whatever of a revolution 
unchangeable part of a revolution, as it 
would have to be if moved by a toothed 


wheel directly ; and the change gears would 


instead of some 


also have to be spaced exactly in the teeth 
or else there would certainly be differences 
in the distances the 
successive impulses. 


screw was moved at 
In fact, every piece 
put into this screw-moving part of the ma- 
chine must of necessity be a possible source 
of error in the screw action. But suppose a 
perfect screw, straight, and having all of its 
threads exactly the same distance apart, has 
a smooth true wheel fastened on one end, 
and that there is also an arm pivoted on the 
screw so that it can swing back and forth on 
the screw as an axis; and suppose this arm 


take hold of the wheel on 
the screw at any time and at any place on 


could be made to 


the wheel, and some other part which could 
in either direction of wheel revo- 
take hold of the 
hold it tight at any time, and that 
the wheel 
could be released at any time, and that the 


not move 
and 
both the 
the screw 


lution, could wheel 


swinging arm and on 


swinging arm could be given unvarying 


ares of travel, then there might be a reason- 
able expectation of moving the screw any 
part of a revolution any desired number of 
without This 


Professor Rogers had designed to do, using 


times variation. was what 
electro magnets fastened to the frame of the 
machine to hold the wheel still, and electro 
magnets carried by the swinging arm _ to 
the 
making and breaking 


fasten wheel together, and 


the 


magnets 


arm and 


contacts which 


made these electro take hold and 
let go by a cam action, and moving the arm 
by such means as would carry it exactly so 
far and no farther and start and stop it with 
out any jar. This could all be done quite 
easily with electro magnets to do the hold- 
ing, Fig. 7. To hold the 
magnet can be bolted tight to 
the fitted so it 
will barely run free past it when it is 
the current, and when con 


as sketched in 
wheel still, a 
the frame, and screw wheel 
not 
connected with 
magnet it will 
grasp the wheel and hold it very firmly in- 


nected so as to make it a 
deed, and this holding and releasing can be 
effected by making and breaking the con- 
tact, with the screw moving wheel in any 
position whatever, the wheel of course act- 
The with 


releasing magnets carried 


ing as the armature. same way 
the grasping and 
by the swinging arm; they could be made 
to take hold and let go of the wheel at any 
point and at any time, as governed by the 
cam making and breaking the electrical 
contact. 

It is also easy to cut a fine line in glass or 
Dia- 


monds have a grain, or a direction in which 


steel with a diamond point or edge. 


they will split easily, just the same as a 
piece of wood has; an expert can tell by 
which will 


split, and the first operation in cutting a 


looking at a diamond way it 
rough diamond into the finished gem is to 
split pieces off the outside of it to bring it to 
something like its final shape before begin- 
ning to grind it, and these chips so split off 


are used fora great many purposes in the 
arts. It is of these chips that the marking 
tools for the dividing engine are made. <A 


chip is selected which is tapering 
This 
rounding side is left as it is, with its natural 
unfractured the other 
side is ground down flat and polished, so 
that 
with a low power glass it looks to be a per- 


in outline, 


and convex on one side. convex or 


outside surface, and 


when the crescent edge is examined 


fectly smooth curved line ; but if examined 
with a higher magnifying power the edge is 
seen to be full of little teeth, and any one of 
these teeth may make a very enduring tool 
to mark lines with on either glass or metal. 
It does not do at all to grind both sides of 
the diamond chip down to a smooth surface ; 
to make a good marking tool, one surface 
must left as it the stone, of 
which it originally formed a part, while the 
cleavage surface must be ground and 


be stood on 
pol- 
dia- 
tool 
will 
deep line, and 
to find the 
one particular little tooth on the crescent 
which will make a good line ; 


this 
mond marking tool can be set in the 
holder, Fig. 6, the first time trying so it 
mark a_ perfectly 
sometimes it takes hours of trial 


ished to a fine lustre. Sometimes 


smooth 


sometimes the 
diamond cuts a beautiful little spiral chip, 
just like a lathe or planer tool ; sometimes it 
takes out a straight chip with no curl in it, 
and some diamond cuts do not make any 
chip at all that can be discovered, and any 
diamond marking tool may last a very long 
time, or it may break short off at once, or in 
a little while ; and then it has to be set over 
again by trial to a point where another tooth 
will come into action. 

It was, of course, necessary that the ma- 
chine should be very well built. All of the 
moving parts had to be fitted so that there 
was no lost motion, and, at the same time, so 
there would be sufficient freedom of action. 

But these things gave little trouble. 
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The Waltham shops had every facility fo, 
making accurate work, and it was 
when I began to look for a perfect 
that real trouble came. It was not 1 s 
sary to produce a screw which had ex 
an even number of turns to an inc! 
foot, but it was very desirable that h 
thread of the screw should be exact! 


same distance from the one next to it 


I began a scarch in the shop for a lath 


a lead screw good enough for cutting 
dividing engine screw. It was soon { | 
that there was no lead screw in the Wal 1) 


shops anywhere near perfection. 
To test the screws two pieces of sqiir 
stock were bent at right angles, and 
fully fitted to the screw threads at the s 
ends so that their long ends would lap 


other, and these lapping ends had § 
screwed on them all, as shown in Fig. 2 
Then, with the short fitted ends in | 


between the screw threads, a line was drawn 
the which lapped 
other. To use this tool it was only ne 

to put the ends into the si 
threads; so the index marks V/ 
Fig. 2, on the long ends of the bars ex 
coincided, the pitch did not 


across two ends 


two short 


long as 


vary, but as 
soon as the turning of the screw caused 
lines to break with each other, it was 

that the pitch varied. 


£ 


Simple and roug 


this test may seem, there was no lathe | 
screw in the Waltham shops in whic! 
failed to show errors. In some screws 
errors were short, the lines passing and 
passing each other often; in other screws 
the waves of variation were long, and th 
index lines would vary slowly from one 
to the other. I finally selected a Putnam 
lathe as having the least imperfections in its 
screw, and began work. The selected lathe 
was taken into the basement and carefully 
leveled on the concrete floor. Everyt! 


was stripped off the bed, and the whole of 
the 
every fault, no matter how small, was m 
know that what 
faults appeared in the work were du 
the lead 
defects in any other part of the lathe. As 


the change gears were not to be moved 


fitting was carefully examined, | 


good, so we could 


errors in screw itself, and not 


nh 
this job, it was not needful to correct errors 
which they might contain; the screw itself 
had 
due to faulty tooth spacing in the cha: 


errors Which made any minute errors 
gears unimportant so long as the chany 


gears were not to be moved. The conc 


floor of the basement could be relied upon 
as unchanging, and the basement tem 
ture was so nearly uniform as to need 
especial regulation in the room partitioned 
The stock 
was Jessop tool steel, octagon, unanneal 


off for work on the ‘‘true screw.” 


The finished 
diameter of the screw was to be 1$ inches 
The stock not 
thought to have 
possible, and it was also thought that th 


just as it was cut off the bar. 
was annealed, as it was 
best the screw as hard ss 
would be less trouble from springing of | 
blank, as successive cuts were taken off, if 
the stock was used as it came, without 
nealing. There was never at any time an) 
trouble from the springing of the blank. 
The stock was first centered as usual, and 
Then a_ bell 
chuck center was put in the live spind 


roughed up on the centers. 


and one end of the screw blank very c 
fully fitted to this bell chuck, which then 
served as a driver, so that there was no si 
twist or out of balance due to the use of a 
Then the blank was turned 
very carefully to size, and threaded with « 
60-degree V-tool, and afterward cleared «| 
the bottom, as shown in Fig. 8. Then tli 
new screw was tested in the same manner is 
shown in Fig. 2, and found to be full ot 
errors, same as the lead screw was. Ther 
were no special devices used to regulate 1! 
temperature of the screw while it was bein’ 
cut. 

When it is said that this screw was ful! of 
errors, it must not be understood that these 
errors were visible to the eye; the job | 
peared perfect, and was as good a screw ‘s 
could be cut in any lathe in the Waltham 
shops at that time. All of the errors were 
extremely small, and we all thought that if 
two half nuts of lead or babbitt were mace 


driving dog. 
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cast-iron shells, and fastened together and 

over the thread for a while with oil and 
ry, then the long and short places would 
The first 
nut, and a great deal of care and oil, 


me uniform. result with the 

emery, and reversing of the lathe, and 
ning backward and forward, and testing 
find out 
omplishing, showed a grand final total 


new screw to what we were 
no effect whatever, just a simple zero. 
the end of it all the screw was just where 
vas when the cutting tool left it. 


ry bright and smooth, a little smaller in 


It was 


meter, the threads beautifully sharp and 


changed in shape, and the errors, as 
irly as we could determine, all safe and 
cure right where they were when the 
inding began. 

We tried grinding with short nuts, and 


its a little longer, and nuts as long as the 


ew: nuts reversed, nuts cast, and nuts 
it in the lathe; lead nuts, brass nuts, 
erything and every variation we could 


ink of, with the invariable result. 


does not seem possible that we could have 


same 


ed nearly five years in this one experi- 
ent, yet, in fact, we did do precisely that. 


here may have been in all a year consumed 

the perfection of the other details, and 
wrhaps another year used in talk and con 
and in trials of the 


iltation and debate, 


s 


screws, but the one job was screw grinding 
to try to grind the errors out. Superintend- 
that the 
vould come out, but they never did. 

After we had all had enough, and a great 
much, for that matter, of 
vrinding in the lathe, we took a screw to 


t Vanderwoerd was sure errors 


deal too power 
the vise, and stood it up on end; after we 
had measured it all over, and marked the 
long and short places, we took a short nut 
and ground the thread with the screw stand 
ing up, putting on a hand pressure to take 
off stock on the side of the thread which 
would correct the error, turning the screw 
the other end up when it was needful so as 
to grind the top side of the thread always. 
really 
succeeded in bringing the screw very near 
indeed to a uniform pitch, but it then did 


By this vertical hand grinding we 


not have a uniform diameter, so we took it 
hack to the lathe again, and put on a brass 
grinding nut cut in the lathe, and started in 
with the oil and emery and abounding pa 
screw to a uniform 


tience to grind the 


diameter. When this was finally done, and 
the serew was one size from end to end, we 
had 


home again, just the same as they were at 


all the old original errors right back 
first. The explanation was simple enough. 
When we corrected the pitch by the vertical 
vrinding, we took the stock off one side of 
the thread, and made the corrected threads 
low; when we ground down to the small 
diameter the whole of the hand grinding was 
climinated—nothing of it left, and the errors 
right where they had been all of the time. 
The large scale sketch, Fig. 8, ‘‘ grinding 
effect,” shows very clearly why we could 
not grind a screw to an even pitch and uni- 
form diameter after we had corrected it by 
hand grinding on the sides of the thread in 
the vise, so that the screw gave a uniform 
nut travel for In Fig. 8 
the small circles emery; it 
will be observed that in some places there 


each revolution. 


represent the 


is no abutment or opposing surface to cause 
the emery to grind the screw for a con- 
siderable distance. The 
hanging abutment is to so distribute the 


result of this 
rinding effect as to cause the original errors 
if the thread, eliminated by hand grinding, 

return when the screw is ground to a 
iniform diameter. 

Here we were at the end of the five years. 
Professor Rogers with all his mathematical 
enius, Superintendent Vanderwoerd with 
| his experience in the finest and most 
skillfully contrived mechanism the world 
ver saw, and I, myself, with, as I thought 
then and know now, a practical knowledge 
! machine work sufficient to execute any 
ob with all the precision attainable by hand 
vork, all of us batted, beaten, overthrown, 
mquered and disgraced by the persistent 
rrors in that miserable little soft steel screw, 
“4 inches long and an inch and a half in 
ciameter ! 
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end of the Waltham 
There had many a 
heated argument, many a flat disagreement 


And 


dividing engine. 


that was the 


been 


between Professor Rogers and Superintend 
ent Vanderwoerd, and I, though | 
there to take orders, and took them, too, I 
obeyed workman had 
obeyed orders before—with a full conviction 


was 


them as many a 

that my best efforts would only result in 

failure on the lines ordered. 
—— 

Mr. G. C. Henning, under the head of a 
‘Paradox in Hydraulics,” 
AMERICAN MACHINIST of flow 
pumps, a subject presented last year by the 
editor of before the 
Society of the Pacific Coast. 
constructed 


writes in the 
continuous 


Technical 
Mr. Henning 
pump, and 
found the discharge equal to more than 
double the theoretical displacement. He 
also analyzes the forces, and sets forth both 
graphically and by formule the particular 
conditions of pumping, and for the 
down a 


Industiy 


a continuous flow 


such 


higher speeds sets 


discharge of 


irene <p JO 


“pifiee: 
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Doings at Backaway. 


SMEATON REDUCES WAGES. 

Mr. Editor—I have thought for some time 
that you might be interested in Smeaton’s 
experience in cutting wages in the mills, 
but somehow could never seem to get at the 
It was like this 
this little weari 
ness in business struck the country, Smeaton 
sent for all the heads of departments to 
meet him in his office. Every mill in Back 
away, and round about, had made rather 


way of telling the story. 


About six months after 


discouraging reductions in wages, followed 
by strikes, suspension of work, failures and 
the like, including general dissatisfaction, 
and I don’t suppose there was a man of us 
that went to Smeaton’s office that did not 
expect to hear that wages were to be re 
duced at the G. & I. 

Smeaton began without delay—never lost 
much time in preliminaries, Smeaton didn’t 
have got to 


by saying: ‘‘ Gentlemen, I 


make a reduction in the cost of the product 
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A Swindle 


— 


r’s Order. 


Last week we published a letter from the Cleveland Twist Drill Company, exposing 


the swindling methods of R. D. Uhthoff, o 


f Baltimore. At our request, the Cleveland 


Twist Drill Company has kindly forwarded to us an original order received by them from 


Uhthoff, and we publish a fac-simile repro 


luction of it reduced about one-third. The 


word swindler written at the bottom (in red ink in the original) was, we presume, added 


to it in Cleveland, 
order were recoveréd by process of law. 

fac-simile in order to attract attention to this 
At the 
letter heads are easily and quickly obtainable, 


our friends to get caught by him. 


This order was not filled, and part of the goods sent on a previous 


We take the 
swindler, and make it unnecessary for any of 


trouble to print the above 
same time, it is well to remember that new 


and that other names can be used. In fact, 


we are advised that there are several members of the gang, and the moral seems to 


be not to be impressed by attractive letter he 
the good standing of new customers, or ask tl 


more than 90 per cent. over the displacement 
of the pump. 
seemed to understand 
paper above referred to. 


Except avery few, no one 
the import of the 

It is published in 
No. 60 of /ndustry, and now seems likely 
to bear fruit. 
to be made here by a well-known engineer 
that will, no doubt, confirm Mr. Henning’s 
results.—IJndustry. 

——— 


Some experiments are about 


A sigoificant and gratifying fact, as show- 
ing something of the condition of the tool 
business, is that The Pratt & Whitney Co. 
have now 840 men at work, which is very 
nearly their full complement, and 140 more 
than were employed a month ago. 


ads, but to take the trouble to be assured of 
1em to pay spot cash. 


of these mills. I’ve been thinking it over 


since I had a hint to that effect from the 
president, a week ago, and last night he 


told me that at a special meeting of the 
directors that day they had decided that 
there was no way out of it but a cut of ten 
per cent. all around. The company couldn't 
sell goods, he said, at a loss, or at least the 
stockholders wouldn’t submit to it, and the 
must work for less The di- 
rectors, he said, expected me to reduce 
wages, but wanted it done quietly ; didn’t 


men money. 


want a strike or anything of that sort that 
would injure the reputation of the mills, 
and they depended upon me to get along 
without trouble. The fact comes right 
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this: I’ve got to turn in more 


money to the stockholders, or quit and let 
That's just 


down to 


someone else try his hand at it 
the way it stands, 

‘* Now,” continued Smeaton, ‘‘I have no 
doubt this over 
thought it over more or to better purpose 


you have all thought 
than I have, and what I have asked you to 
meet me for is to get the benefit of your 
views.” 

Did you ever notice, Mr. Editor, that you 
can never take a man quite so completely by 
surprise as by bringing him face to face 
with what he expects? I believe this is true, 
and that it accounts for the silence that fol- 
lowed Smeaton’s remarks. 

No one 
until finally Smeaton appealed to Archer. 
Archer is the oldest 
got over any suspicion of hot-headedness or 
anything of that kind 
that he was to have his little say. 

** Mr. 


these mills, and in the whole village, knows 


was inclined to say anything, 


foreman in the mills 
and we were all glad 
“everyone in 


Smeaton,” said he, 


that the G. & I. has been paying big divi 
In all that 
time you couldn't have bought a share of 


dends for the past ten years. 


the stock short of paying three to one for it. 
But those big dividends that have been paid 
don’t count with the stockholders now” 
“That's the that’s 
mill,” interrupted Smeaton. 
‘“Thet's i. Archer, 
‘‘and the water that’s gone by the mill does 


water gone by the 


exactly,” continued 


no more grinding, not in that mill, anyhow. 
The only question in my mind is whether so 


much water should have gone by. I some 
times blame stockholders for not letting 
good times and bad times offset a_ little 
more in the workingman’s favor. I think 
that’s what I'd do, but I don’t know. Per 


haps if Iwas a stockholder in the G, & I. 
I shouldn't feel like putting my hand in my 
pocket to tide over bad times for a couple 
Perhaps I should want to stick to 
what I had made, and pay less wages when 


of years. 


That's hu- 
man nature, and human nature is pretty 
alike all around. No can tell 
what he'll do till he comes right to it. 


the profits began to decrease. 
much man 


did the 
president say anything about reducing the 


‘* By the way,” Archer went on, ‘ 


rent of the company’s tenants, or reducing 
the price of board in their boarding houses ?” 
Smeaton isn’t given to getting rattled, but 
you could see with your eyes shut that he 
was taken just a little aback as he answered 
‘no.” 
‘* But,” 


opinion 


said Smeaton, ‘‘ what in your 


would be the result of lowering 
wages 7” 

‘] suppose,” Archer replied, ‘‘ that the 
men would stand the reduction because of 
necessity. If they have to pay the company 
the same rent, or the same price for board as 
will think it is both 
In any event, unless the 
that actual 
necessity fora cut in wages, there will be 
discontent, and the quality of the work will 
I've had fifty years’ experience in 


now, they a case of 
boots on one leg 
there is an 


men are satisfied 


suffer. 
mill work, and I never knew this fail. Di 
rectors and stockholders always have made 
the mistake, and I suppose always will, of 
believing that men look 
just like a part of the machine they are tend- 


none of the who 
ing, can do just as good a job of thinking as 
they themselves can do. 
take to make,” 

Archer sat think 
ing for fully five minutes, then he said: 
‘It’s only fair to the directors to state that 
they do not ask the men to stand all the loss 
from hard times, they only ask that the loss 
be divided.” 

It was Archer’s turn to interrupt, which 
he did by remarking that he supposed Mr. 
meant failure to 


That’s a bad mis 


down, and Smeaton sat 


Smeaton make as much 
money as usual when he referred to the loss 
of the company. 

Smeaton took the interruption good-natur- 
edly, and continued : ‘‘ I believe in straight- 
forward talk in this matter, and, anyhow, you 
all know the result of cutting wages in other 
It’s common 
talk all over town that the Upper Ford mills 
had a fifty-thousand-dollar consignment re- 
turned less than a month ago because the 


mills around us as well as I do. 
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goods were not up to standard, and this in 
spite of an inspection service which they 
claim is the best in the world, but, mind you, 
the cut in that mill was twenty-five instead 
And the 
dition of other mills where big reductions in 
To be 
frank with you, as | promised in the begin 
that the G. & I. is 
beset by such a state of affairs as that at the 
I'll let 
enough cf it in 


of ten per cent you know con 


wages have been made perfectly 


ning, if it should come 


Upper Ford, someone else try if 
life, and if I 
can’t have men with me who are reasonably 


I’ve seen my 

well satisfied, I will not have any. 
sut it that if 

work in harmony to prevent it 


will not come to we all 
Let us see 
Mr. Oldone, 


will your engine regulate the 


how we can make it different. 
how closely 
speed 7” 
[explained to him that Jim had instruc 
tions to keep steam at one hundred pounds, 
and that he kept the pointer right there 
just as still as if it was glued to the gauge 
dial, that 
right 
was practically constant from morning till 
With 


and the excellent governor on the engine, I 


grade of oil used 


in the 


the same was 


along and that the work mills 


night. these favorable conditions, 
had never known the speed to vary so much 
as one per cent. during working hours. 


“¥en 


in the engine we 


‘* Close regulation,” said Smeaton, 
put 
concluded it might, sometimes, run as much 


remember when we 
as six per cent. over-speed, and that would 
do a good deal of damage to goods in process 
of manufacture, so we speeded the machin 
ery accordingly. It was an outrageously 
large allowance to make, but that doesn’t 
Now, if 
the engine never runs more than one per 


change the fact that we made it. 


cent. fast it can be safely speeded up four 


per cent., and still have one per cent. to 
spare. Am [right in this?” 


I couldn’t see where he was wrong, so I 
agreed he was right, all the while kicking 
myself because I hadn’t thought of it be 
I thought I could see something of 
at, but I could 


which was a 


fore. 
what Smeaton was driving 
only see four per cent., good 
ways from ten. But he wasn’t through yet. 
He continued: ‘‘ We all know the improve 
ments Mr. Oldone has made in the machines 
during the past three years.* He has had a 
good-sized machine shop in operation during 
that time, and only day before yesterday 
told he had 
Now, in my opinion, there isn’t a 


me everything completed. 
machine 
in the mills that will not stand speeding up 
think that 


with the higher safe speed incident to the 


considerably. In other words, I 
close regulation, and the safe increase that 
will be due to the improvements I have 
spoken of, we can speed up ten per cent. 
without danger. Mr. Oldone will have 
decide whether he will change the speed of the 
engine, or puta new pulley on the jack shaft. 

‘‘This ten per cent. is exactly the redue- 
tion proposed by the directors. Now, with 
a ten per cent. reduction per piece and an 
increase of ten per cent. in speed, the piece 


to 


workers will get the same money as ever 
Saturday afternoons—or if none of you can 
see more objections than I can, we will 
make the increase in speed eleven per cent., 
the extra one per cent. being for the purpose 
As 


day workers as don’t run machines—there 


of covering contingencies. for such 
are only a few of them anyhow—I am firm 
in the belief that there are mighty few men 
who cannot, in one way or another, make 
their work count for ten per cent. more to 
their employers. They can do a little more 
thinking, that will make their efforts tell 
better, and a litthe more saving here and 
there, to help along. A man can make this 
ten per cent. up and never be able to tell 
vou how he does it, and I don’t believe there 
is a man in these mills that will not do it if 
he is approached in the right way ; ap- 
proached with honest argument of the neces 
sity, and not in a stand-and-deliver manner. 

“ Now,” Smeaton, ‘‘ what you 
think of this plan of reducing wages, that 


said do 


*It is one of Smeaton's pet weaknesses to lay 
every improvement around the mills to someone 
else. He bad suggested nine-tenths of the plans 
for improving the machines, and I had simply 
worked out the details. 
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men the 
Saturday afternoon, and at 





gives the same as ever 


money 
the same time 
helps the stockholders out? If any one of 
you cannot see his way clear to making this 
work in his department, this is the time to 
mention it.” 

There wasn’t any objection to Smeaton’s 
plan. If there is one thing that department 


foremen in a mill dread more than another, 
it is being obliged to get out good work—or 
the best they can—with men who are not 


satisfied with the way they are being treated. 


‘I do not want,” Smeaton said, ‘‘ to be 
obliged to let a man goon account of dull 
times. The men need the work, and the 


company ought to need it, and I think will. 
This company has always paid good wages, 
and has made money by doing it ; good men 
have been kept right along, year after year, 
und this more than any other single thing 
has made the reputation of the mills. 

‘All this I shall lay before the directors, 
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making just as much money as ever—some 
There 
are more men working in the mill to-day 
than and I 
telling assistant super 





of the pieceworkers a little more. 


Smeaton 
that the 
quality of the output had never been quite 


ever before, heard 


his new 
so good, and that this had stimulated foreign 
trade till he hardly knew to 
turn to fill orders. 


which way 
The G. & I. mills are the only ones in this 
full-handed, 
full time or full pay, and Archer says it’s all 


part of the country running 


owing to Smeaton’s plan of co-operation. 
That’s what Archer calls it, co-operation. 
Very truly, 
JOEL OLDONE., 
we 





A New Flue Seraper. 


The 


King adjustable flue scraper. 


accompanying cut illustrates the 


In this scraper the hardened steel knives 





FLUE Sc 


as soon as you assure me that your men 
will enter heartily into the plan. The propo- 
sition will be, to repeat it so that there will 
be that the 
voods cent. the 
present cost, keeping the Saturday afternoon 


pay to the men the same as at present. I 


no misunderstanding, we get 


out at ten per less than 


have no doubt the directors will gladly agree 
to this, and I have even less doubt that we 
can fulfill our part of the agreement, if all 
the men in the mills work together to that 
I believe they will all do this, because 
of the policy 


end. 
pursued here of employing 
none but intelligent, reasoning men, men 
who don’t sign their names with the letter 
X. Lexpect that we shall a little more than 
make up the ten 


per cent. to the stock- 


holders, and that if there is any change in, 
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are so arranged as to be capable of easy 
adjustment while in the flue, which feature 
admits a close gauging for securing the 
best results. 

The knives are so placed as to be self- 
sharpening, and it is claimed that they will 
continue in serviceable condition until com- 
pletely worn down. 

These scrapers are regularly made in sizes 
suited to from 2-inch to 4-inch tubes by Es 
sex Bros. Manufacturing Company, Lorain, 
Ohio. 


——_=>e —____ 
A New Device for Backing-off Milling 
Cutters. 


We present herewith a longitudinal sec- 
tion of a device for backing off milling cut- 

















DEVICE FOR 


the quality of the products of the mills it 
will be for the better.” 

Smeaton was right. There wasn't a dis- 
senting voice amongst the directors or the 
men. Even Jim, whose settled aversion to 
wearing out the plank by wheeling so much 
coal ‘up the incline, I have told you about, 
allowed he wouldn't mind a few more bar- 
rows a day, but added that when he got 
his scheme for making less carbonic oxide 
in the furnaces working all right, more coal 
wouldn't be needed. 


Smeaton’s plan for reducing wages has 
I don't 
know how the stockholders have fared, but 
I do know there has been no further talk of 
reducing wages, which is a pretty sure sign 


been in operation more than a year. 


that they are not suffering. The men are 
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BACKING-OFF CUTTERS. 


ters by a tool held in the tool post of a lathe 
in the ordinary manner, the backing off 
being such that the cutter can be ground 
without alteration of shape, and the device 
so constructed that all that is necessary is to 
place the cutter upon an arbor in the ordi- 
nary way, place the arbor upon the lathe 
centers (of any lathe), start the lathe, and 
feed the tool in by the cross-feed screw to 
take the desired cut the same as though a 
plain ordinary job of turning were being 
done. 

It will be concluded, no doubt, that a 
device which does this must be somewhat 
remarkable, and such is really the fact, as - 
we shall show. Referring to the engraving, 
t is the cutting-off tool supposed to be held 
in the tool post, A is an arbor which has 
centers slightly eccentric, ¢. ¢., as the arbor 
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turns in the lathe upon the centers it has 
eccentric motion of the required amou 
to give the cutter a motion 
and from the tool by which it is backed o 
This arbor A turns freely within the sle 
B, upon which the cutter is placed, a 
while the arbor A turns with the lath 
being driven direct by the lever Z a 
driver D, the sleeve B is driven much mo; 
slowly and intermittently by means of wh 
we believe is an entirely new arrangement 
gearing, which we shall now describe. 


necessary 


The gear wheel a is a running fit on t! 
sleeve B, so that the sleeve can rotate fre 
within it. To this gear a is attached th 
arm d carrying the pin e, which rests up: 
the tool, and thus prevents the gear a fro: 
turning. The gear wheel 4 is keyed 
pinned to the sleeve B, and the pinion 
engages with both these gears, while it 
free to revolve upon the driver pin D. | 
gear wheels a and } had the same number « 
teeth, the pinion ¢ would simply revoly 
about them, and neither a nor } would hay 
any rotary motion, though, for the reasor 
previously stated, the arbor A would revolv: 
with the lathe, and the whole device woul 
have asmall eccentric motion. On the oth 
hand, if wheel 4 had a few teeth less than u 
but evenly spaced, it would have a slow bu 
continuous forward. In reality, i 
is indexed for the same number of teeth fo: 
half its circumference, and while the pinior 


motion 


ec is going about this semi-circumference 
the other half of th: 
circumference of } is indexed for a few les: 
teeth, and the pinion ¢ is passing 
around this semi-circumference wheel }, and 
consequently, sleeve B and the cutter hav 
a forward motion, and this forward motion 
is timed, by construction, to take plac 
when the eccentric motion of the arbor A is 
towards the cutting tool. 

Thus the device when in the lathe behaves 
in a manner well calculated to give 
chinist who sees it for the first time 
sensation, its cycle of operations being 


has no motion, but 


when 


a ma 
anew 
as fol 
lows: Supposing the tool to be just starting 
at what is to be the eutting edge of a tooth 
in the cutter, the latter is slowly rotated 
and at the same time moved toward the tool 
to give the required clearance. When the 
next gap in the cutter is reached, the cutter 
stops rotating, and at the same time com 
to recede from the tool until time 
for the cut to begin on the next tooth, and 
all the while the lathe is running steadily 
making as many revolutions as there are 
teeth in the cutter while the 
volves once. 


mences 


cutter re 


As the arbor A is continuous from end to 
end of the device, the cutter is held quite 
rigidly, and as this arbor is in precisely the 
same position upon the centers during the 
cut upon each tooth, the teeth must be 
alike. 

In the tool seen at work by the writer in 
the shop where it originated, the pin e was 
driven into a stock which was held in the 
tool post, and the arm d rested upon this 
pin, the actual cutting tool being, in that 
case, a thin plate of the proper form fast 
ened to the stock ¢. 

It is obvious that if a long cutter were to 
be backed off, any suitable cutting tool 
could be used, and the carriage feed thrown 


in. In this case the tool would simply mov: 





a movement which 
would be greatly facilitated by the slight 
other motion of e upon ¢ caused by the 
eccentric. Then if the teeth in this long 
cutter should be spiral, or, more properly 


along under the pin e 


speaking, helical, a guide of corresponding 
form could be substituted for the straight 
pin e. 

Upon this device, Mr. 8S. M. Balzer, 39-41 
Cortlandt street, New York, has been re 
cently granted letters patent. 





-—a>- ™ 
It is announced that the State Department 

is preparing an ‘‘ International Catalog of 
Exports and Imports.” This is designed to 
aid commerce between the United States 
and the ‘* Latin-American” countries, and - 
will be a uniform system of nomenclature of 
articles of merchandise. The terms will be 
published in English, Spanish and Portu- 
guese. 





rT 
oly 
lay 
ASO! 
olv: 
oul 
ther 
na 
bu 
y, it 
» for 
nior 
ce 
the 
less 
sing 
and 
lavé 
tion 
Nac 


A is 


AVES 
mi 
new 

fol 
ting 
ooth 
ited 
tool 
r the 
itter 
‘om 
time 
and 
lily 
are 

re 


id to 
juite 
’ the 
r the 
t be 


er in 
was 
the 
this 
that 
fast 


‘e to 
tool 
own 
nove 
hich 
light 

the 
long 
erly 
ding 
‘ight 


9-41 
1 re 


ment 
we of 
ed to 
tates 


and - 


re ol 
ll be 
ortu- 





Marcu 28, 1895 


Trolley Ears, Line Hangers and Pull- 
offs. 


The accompanying cuts illustrate some of 

details for trolley lines that are being in- 
luced by Messrs. Butterworth & Lowe, 

Grand Rapids, Mich. 

t isclaimed that these devices while cost 
the least to fit up and apply, are capable 
withstanding the roughest usage—that 
iere it becomes necessary to replace by rea- 

1 of damage the construction is such as 
necessitates the shortest possible delay. 

he trolley ear is tightened upon the wire 
by a single screw, which is amply strong to 
revent any slipping from a chance blow of 
the trolley wheel. 

The tightening screw being made of Tobin 
ronze, does away with the annoyance 
ind delay experienced from the corrosion 
f other metals exposed to weather and 
electric currents, when renewals have to be 
Malleable 

m yokes can be had for use with the hang- 

where the latter is not to be ‘ 
the supports. 


made under running conditions. 
wired” to 


The above-named company does not pro 
pose to manufacture these devices, but to 
furnish patterns and license trolley companies 
to make them in their own repair shops 
the manufacture being a very simple opera 
tion, 

—_—__+.4—_——. 


LETTERS FROM PRACTICAL MEN. 


Modern Versus Ancient Lathes, 
Editor American Machinist : 

It is usually conceded that the require 
ments of modern shop practice are much 
more severe than formerly, and that the 
conditions for which machine tools are de 
signed and built to-day are different from 
what they were, say, ten years ago. 

Builders of all classes of machinery are 
voverned by a desire to produce something 
which will meet the approval of users, and 
consequently find a market for their output. 
Due to this common weakness it naturally 
remains for someone, who either has passed 
the useful period of his career, or another 
who sees merit in foreign productions only, 
to criticise that which is in a commercial 
form, 

From the description of the process quoted 
by ‘Old Timer,” in your issue of February 
28, 1895, necessary to make the changes re 
quired for right and left-hand screw cutting, 
itis very evident that the machine in ques- 
tion is anything else but a fair example of a 
modern engine lathe, such as are placed on 
the market by our prominent tool builders. 

Would it not be advisable before taking 
such an aggressive stand, if anxious to be 
just, to select that which is in accordance 
with the march of progress, rather than 
some inferior production ? 

The American tool builder has designed 
und constructed his machinery to meet a 
certain demand, 7. e., he has catered to the 
wishes of the majority of his customers. 
When a new design is brought out, he is 
usually governed simply by a consensus of 
opinions of the users of his tools, and by the 
There 
fore, the individual who is entitled to the 
sobriquet ‘‘Old Timer” or *‘ Old Fogy,” as 
the case may be, will always have the op 


suggestions of his daily experience. 


portunity to find fault with the machine of 
the period, because it does not revive the 
memories of his bygone days. 

Despite the fact that the lead screw of an 
engine lathe is rarely used 10 per cent. of 
the time during which the machine is in 
peration, somebody is continually calling 
ittention to the fact that it should not be 
placed on the outside of the lathe bed, which, 
with few exceptions, is the general practice. 

Reference to the position of rack and rack 
pinion is seldom made, even though the re- 
sistance of heavy roughing cuts is, against 
them, much greater than that on the screw 
and nut occasioned by screw cutting. 

Very few ancient lathes need be examined 
in order to find one with the lead screw 
placed in or near the center of the bed. 
Now why was this practice discarded ? 

Simply because in daily use the screw in 
its exposed position formed a convenient 


AMERICAN 


lodging place for chips, dust, ete., and 
never was in con lition for use without first 
being thoroughly cleaned, which was no 
simple task, being difficult to get at. 

Gigantic intellect is not required to realize 
that it would be desirable to place lead 
screw and feed rack as near the point of 
resistance as possible. It is preferable, how 
ever, to counteract the unequal wearing 
tendencies caused by their present location 
by increased sliding surfaces, than to com 
plicate the lathe to the extent necessary to 
place them near their theoretically correct 
position. 

Before closing my remarks on the sub- 
ject of lathes, let me add that while rigidity 
and power necessary for removing stock 
are essential in a high degree, does their 
importance, let me ask, outweigh the value 
of convenience, ease of manipulation, and 
general adaptability to finishing work a 
step beyond the roughing process ? 

From the writer's observation, it is ap- 
parent that most users of ironworking ma- 











TROLLEY Ears, LINE HANGERS AND PULL-OFFS. 


chinery are careful not to waste a large 
amount of material simply to test the ca 
pacity of their equipment, but design their 
product with reference to economy even in 
this respect. Hence we have the ‘‘ Ameri 
can engine lathe.” Ep. A. MULLER. 
Weight and Mass. 

Editor American Machinist : 

I have been considerably interested in this 
subject which has been more or less dis 
cussed in the columns of your paper lately, 
and must confess to having learned some 
things which, though simple, and, perhaps, 
very well known by most people, were 
nevertheless new to me, and have further 
created a desire on my part to know more 
upon the subject. For instance, in Professor 
Wood’s article in the issue of January 24th, 
I learned for the first time that bodies of 
matter attract each other only when with- 
out each other’s circumferential surface, and 
that inside of a hollow sphere there is no 
such thing as weight. I had always sup- 
posed that since the lines of force of gravi- 
tation were toward the center of a body of 
matter, another and smaller body if let free 
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(at a distance not too great from the surface 
of the first) would tend towards the center 
of the first, and keep on going until it got 
there, too, provided the substance of which 
the first was composed would admit of it 
In other words, I had always imagined the 
force of gravitation as emanating directly 
from the center of the earth (taking it as an 
example), and had always thought that 
could there be a shaft or hole made from the 
surface to the center of the earth and a can 
non ball dropped into it that the latter would 
get there at no snail’s pace, and would keep 
on going till it reached the center, and fur 
ther, too, on account of its momentum, go 
ing back and forth past the center till like 
the pendulum of a run-down clock it would 
at last come to rest exactly in the center. 
But in the light of what I have learned 
about the hollow sphere, 1 don’t see how 
If the fundamental 
principles of the law of gravitation are the 


this could be possible. 


same with all bodies, and if after you get 
inside a hollow sphere there is no gravita 
tion, it seems to me that the same rule ought 
to apply to the earth, and that, therefore, a 
cannon ball dropped in a hole, as 1 have 
said, ought by rights to hang suspended in 
space after it had gone a distance equal to 
the thickness of the supposed shell of the 
hollow sphere, which, indeed, it might do, 
though I think I would rather have the can 
non ball do it than to try it myself. We can, 
of course, suppose this shaft not to contain 
any air, in which case I should hate still 
more to jump into it. To be sure, if a cubic 
foot of iron was let fall from a balloon one 
mile above the surface of the earth it would 
stop after penetrating the substance of the 
earth a certain distance and be at rest, and, 
perhaps, this could be taken as an instance 
of one body having no attraction for another 
when the latter is within its circumference 
And yet I cannot see what would hinder the 
cubie foot of iron from weigh 

ing about as much as it ever 
did, or why the force of gray 

itation is not there the same 
as on the surface, but kept 
from manifesting its power by 
the intervening substance of 
the earth. 

Professor Wood supposes the 
inside of the hollow sphere to 
be composed of a ‘homo 
geneous substance,” and gives 
an illustration of a weight (or 
what would be a weight out 
side of the sphere) attached to 
a cord and put in motion in 
this homogeneous substance, 
which shows that this sub 
stance cannot be solid matter 
as we understand it, and if it 
is not solid matter it seems to 
me we might easily suppose 
it to be the same kind of sub 
stance of which the hole to the 
center of the earth might be 
composed, viz., air, and that 
the conditions would be similar 
in both cases. Though, of course, we could 
suppose this homogeneous substance to be 
solid matter, and suppose another piece of 
matter capable of being set in motion by the 
slightest force within it, and probably that is 
And while 
we are in the supposing business, suppose a 
hole to be made through the shell of this 
sphere and a weight or body happening to 
be in line with this hole attracted by gravi 
tation, would the weight stop after passing 


what we are to doin this case. 


the shell, or would it’ go on toward the cen- 
ter? If there is no force of gravitation in 
the sphere when the shell is whole or solid, 
there cannot certainly be any in it when 
there is a hole cut through it, otherwise it 
would be the hole and not gravitation that 
forced the weight toward the center. 

But all this argumentation on my_ part 
only goes to show how ignorant I have been 
and still am on this subject; and it also 
shows, at least to me, that I have a real de- 
sire to know more about it. I do not want 
to be understood as trying to contradict Pro- 
fessor Wood or anybody else ; his theory is 
the same as that given in cyclopedias and 
other works, I find, andis without doubt en- 
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tirely correct I am merely, for my own 
satisfaction as much as anything else, trying 
to tell what there is about the subject that 
puzzles me 

And in Mr. Chas. T. Porter's article of 
Weight and Mass 
there is another thing that puzzles me. He 


February 28th, on 


says there, ‘‘ We shall see that weight is not 
a quality of matter, that it is only the at 

traction of the earth Now, if this be true 
why is it that the earth has a greater attrac 

tion for a cubic foot of iron than it has for a 
eubie foot of wood?) One displa es as much 
air as the other and has as great a mass, and 
as we are taught that the weight of a body 
is in direct proportion to its mass, and if, as 
Mr. Porter Says, the substance of a body has 
nothing to do with its weight, I cannot see 
why the earth should not have the same at 

traction for one of these substances as the 
other, or, in other words, why wood should 
not be just as heavy as iron 

Another thing which nobo ly seems to tuke 
any notice of, but which troubles me some, 
is the pressure of the air, It is said that a 
feather and a bullet fall with the same 
velocity ina vacuum. In view of this fact, 
it would seem to me that the air cut quite a 
figure in the manifestation of gravity, or the 
force of gravity, yet I suppose | must be 
mistaken as nobody seems to take it into 
account When treating on the subject. 

Altogether the subject is something of a 
puzzler tome. It may be only my natural 
thick-headedness, but it does seem to me 
that there is in itan uncommonly large num 
berof stone walls for a fellow to butt his 
head against ANTI-KNOoW-ALL. 
Editor American Machinisi : 

Your contributors, Mr. Wood, Mr. Free 
land, and Mr. Porter, have each made a 
praiseworthy effort to present the distinction 
between weight and mass in such a manner 
that the practical man unused to dealing 
with such problems could understand it, yet 
they each seem to think that it is a problem 
easily comprehended if it is only explained 
in the best way. The fact is that it is not 
easily comprehended or there would not be 
The dif 
ficulty is that there are few who understand 


so many mechanics ignorant of it. 


the matter, who can at the same time fully 
realize the mental attitude or condition of 
the man who finds it difficult) to master the 
problem 

Being one of the latter sort of men I will 
try to tangle up the matter a little, with the 
hope that somebody can give us other illus 
trations to make the matter as clear as possi- 
ble. g 82.166. Mass = weight 
82.166 


this operation to find the mass ? 


gravity 

Why is it necessary to. perform 
Suppose 
we had a weight of 32.166 pounds, then the 
mass would be 1. Suppose also that our 
unit of length instead of being one foot were 
made 82.166 times longer than it is. Call 
this new unit a perch, and then a falling 
weight impelled by gravity will at the end 
of one second have a velocity of 1 perch; 
then gravity would = 1. Now take the 
same weight as in the first example, 32.166 
pounds + 1 32.166. 
mass 32.166 times as large, yet the weight 


Here we have a 


is the same, and nothing has been done but 
alter the unit of measure, for the actual 
velocity due to force of gravity is the same 
in both examples. Or, suppose that instead 
of taking gravity at 32.166 feet, we reduce it 
to inches which will be 386 inches (nearly). 
Then 32.166 386 = .083 


we have mass again for the same weight, 


mass. Here 


but it is g},, times that found in the second 


example, 

By a little simple juggling with figures 
we find mass increased or decreased enor- 
mously, and it is no wonder the practical 
man finds it somewhat difficult to compre- 
hend., 

When it is desired to find the mass of a 
body at the center of the earth where the 
force of gravity is neutral, and therefore the 
body cannot be weighed, the formula given 
is force + velocity = mass. For example, 
we will say a force of 60 pounds produces a 
velocity of 5 feet per second, then mass = 
60 + 5 = 12. 


Suppose the feet were reduced to inches, 
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then force 60 pounds 60 inches mass 
1. Here is mass again only ; as large as 
but the 


very 


the same force has moved it 
Mass 
1} of 


man does not know 


at first 
distance seems to be a 
thing, for 


practical 


Sune 


elusive one has got away, 


and the where 
it has gone to 
W hat is mass 


‘The quantity of matter which a body con 


Webster's dictionary says 


tains, irrespective of its bulk or volume. It 
is proportional 
the 


was accounted 


to the body’s weight, though 
Webster 
a well-educated man, but he 


two terms are not identical.” 


evidently inspected mass lightly at arm’s 
length, and the practical man gets no com 
fort there. 

If the practical man could only have a 
scale which he could use to determine the 
mass of a body as readily as he measures its 
dimensions, the problem would not appear 
so difficult. 

To put the question in 


If a sled of one pound 


a practical way | 
will ask a problem 
weight were placed on ice and assumed to 
move without friction, how much force in 
pounds will it require to move the sled one 
How much force will 


foot in one second ? 


be required to move it two feet in one 
second ? 

The person answering this should give the 
complete process of solving the problems, 
and give the reason for cach operation in 
as plain and simple language as possible. 

It wouldalso be equally interesting to have 
the 


trifugal force explained in like manner, so I 


relation between weight, mass and cen 


will suggest a problem. How much centrif 
ugal force will one pound exert at a radius of 
one foot moving at a velocity of one foot per 
How 


second ? much at a velocity of two 


feet per second ? BELL CRANK 


The Proposed New Standard Screw 
Thread—Skill Required in Machine 
Shops. 

Editor American Machinist : 

Since the appearance of articles in your 
and 24, 1895, on the 
proposed new standard thread (or, as it will 
the 
perhaps it would be well to call it that now), 
I have tried to the 
thought, and as a mechanic I am strongly in 


paper, January 38 


be probably called, ‘“aeme standard,” 


give matter some 


favor of adopting a ‘‘standard angle thread,” 


the angle of which will be 29 degrees, and 
the working depth will be one-half the pitch. 
fast 
change from the square thread (for general 


I would recommend that as as we can 
work) to the above angle thread, to do so, and 
I am 
provement, and also that an economy will 
be effected. In your issue of May 3, 1898, 
I referred to this matter. 

When apprentice boy in 1872 to 1876 with 
the Brown & Sharpe Mfg. Co., I cut lead 
screws the angle of which was 145 degrees, 
or the included angle 29 degrees. In 1888 
and 1889, in one of the departments I had 
charge of (for the above company) we cut 


convinced that we will find it an im 


large numbers of square thread lead screws, 
and at that time I first started out to try 
and change from the square thread to the 
angle thread, and at that time could find 
no practical reason for not doing so. I 
talked to about every intelligent mechanic 
I met for months, and among them one of 
the leading manufacturers of taps and dies, 
who I found was strongly in favor of the 


change. In later years Mr. A. W. Handy 
called at the works introducing ‘‘ aeme bolt 
threading machines,” and I soon found that 


he was working up the angle thread. | 
want to say here that it is a good proof that 
a change is in order when we find the manu 
facturers of bolt machinery 
recommending changing from the square 
thread to the angle. 


and screw 


In reading over Mr. Powell’s article. 
January 24th, it occurred to me that it would 
be interesting to your readers to know some 
thing in detail of his experiments, as he says 
in his article, ‘‘I have experimented with 
the 29-degree threads.”” It seems to me that 
there would not be any noticeable difference 
if the angle was 28 degrees or even 30 de- 
grees. The angle of the standard rack as 
well as worm is 29 degrees, and this, to 
my mind, is one of the strongest reasons 
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the 





for adopting same angle for screw 


threads 
As to the credit and glory of originating 


this thread, I hope the time is past among 


mechanics when we look for glory; it does 
not help our bank account, or any other 
account. One of our poets says: ‘‘ Glory 
is like a cirele in the water, which never 


ceaseth to enlarge itself, till by broad spread 
Mr. Powell 


ing it disappears to naught.” 


| 
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screws will be cut in the average 
shop. 

In your article, January 5, 1895, where 
you refer to gauges for the angle thread, I 
think gauge, Fig. 4, is the only one I would 
recommend using. The following will show 


what I would recommend in place of the 


other gauges: Figs. 2 and 8, gauges for 
grinding tools; gauge, Fig. 3, it will be 


noticed has an adjustment, and can be set 
to read in thousandths of an inch, and, of 
course, is intended for measuring the width 
of point of tool. 

In our days, mostly every shop that is 
doing work to the best advantage has a sur 
face grinding machine, or its equivalent. A 
fixture should be designed to go on this ma 
chine that will allow the operator to grind 
the thread tools first on bottom, second the 
angles, and last grind the point to the de 
width. This fixture should only be 
for 29 degrees, and when com 
pleted and it is found that a tool ground by 


sired 


designed 


it fits gauge, Fig. 2, then your troubles will 
be over so far as always getting the correct 
angle, 

Fig. 4 thread 
cutting 4 pitch, when dull should be ground 
on top (not on end or sides). 

I recommend that the outside diameter of 
the screw be turned or ground standard or 
under, say, .0015 inch, and that the outside 
diameter of tap be turned .0185 inch to .020 


shows a tool suitable for 


OOP @ 


al 
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Fig. 2 




















Fig. 3 


refers to the advantage of his system by 
saying, ‘‘In dimensions found on the work 
man’s scale, and which he can measure 
without the use of micrometer calipers, as 
are necessary in the so-called ‘acme stand 

Now the only thing I can under 
that 


measure the pitch or number of threads to 


ard,’” 


stand one can use the scale for is to 
the inch, and this operation would not be 
called for, except when we first commence 
to cut and to prove that our end gears are 
correct. 

The 


into daily use; for years it was generally 


micrometer caliper is fast coming 
thought that this caliper was designed for 
the tool maker only. 

led me to believe that 
this caliper a great deal oftener than his 
work that the machinist (as 
we call him) does not use it half as much as 
his work calls for. In fact, I do not know 
how to cut an angle thread to its proper 


My experience has 
the tool maker uses 


calls for, and 


diameter so well as by using the micrometer 
caliper (see Fig. 1), which shows two views 
I have used it 
for measuring worms, and found it to be 
very satisfactory. 


of this micrometer caliper. 


The caliper shown will 
measure from 1 inch to 2 inches. The anvil 
X when found not to be the proper size, can 
easily be changed. I would, however, 
recommend having about three calipers, with 
different sizes of anvils, which, I think, 


would be all that is wanted for the different 
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Fig. 4 
THe NEw Screw THREAD. 


inch over standard, the diameter of bottom 
of thread of screw .0215 to .020 inch under 
standard, the diameter of bottom of thread 
of tap standard, or in other words, the same 
size as tap drill. For illustration, a nut 1} 
inches diameter, 4 pitch, diameter of tap 
drill one inch. My reason for recommending 
making the diameter of bottom of thread of 
tap the same as tap drill is that should the 
workman fail to use a drill or bore the hole 
to the correct standard, the tap would either 











Marca 28, 1895 





fail to do its work or perhaps cut the hole 1 
proper size. A very good plan used b 
some of the tap manufacturers is to mak« 
tit or guide on the end of the first tap, wit 
diameter the same as tap drill; this tit act 
as a guide to keep the tap straight, a 
always calls for a hole that is standard . 
over. 

My reason for recommending clearance t: 
and bottom of 
‘* take-up,” 
clearance and provide against any bearin 


threads is not to allow fi 
but simply to make a worki: 


or fit outside of the sides of thread. 
In Mr. Powell’s paper he refers to th 


square thread, and says: ‘‘ The fact tha 
there is great difficulty in making prop: 
fits, and the entire lack of provision fo: 


‘take-up’ in case of wear should cause ij 
to be cast aside by practical men.” 

Now, I doubt very much if there is any 
advantage in the angle thread over thx 
square so far as its ability goes to ‘‘ take up 

Fig. 5 will show a part section of a screv 
and nut which is worn, and by referring t 
this you will at once see that this nut cannot 
be very well ‘‘ taken up.” 

At some near date, Mr. Editor, I will sen: 
you a memorandum of my experience wit! 
the 


gauges for United States standard screws 


micrometer caliper in making limit 


and the results obtained. Gauges made in 
the State of Pennsylvania, screw in Conne: 
ticut, taps in Rhode Island, and it was sur 
prising to tind that all three were the proper 
size to allow of screws following tapped 
; and I am sure if the mi 
crometer caliper is adopted, as shown in Fig 


holes just right 


1, that the same results can be obtained in 
the ‘* 
Now, in closing this rambling article, | 


new screw thread,” angle 29 degrees. 


wish to refer to the closing remarks of Mr 
Powell’s letter, where he says : 

‘*Don’t make the mistake of trying to 
force a new thing on the public if it requires 
any more skill to make than the old, and es 
pecially in this 
screw,’ 


case of so-called ‘acme 


which necessitates considerabl 
mathematics to understand.” 

Just here is where I beg to widely differ 
with Mr. Powell. We 


matics in our shops. Many a job is done to 


want more mathe 
a great disadvantage in our shop because 
mathematics is not used. 

We are introducing every year work and 
methods that require more skill than the 
old, but I also wish to say that many of our 
old and expensive methods are done away 
with. | 
work came from the planing machine, it was 


can remember when a piece of 
supposed generally that it was as true as 
could be made. Later, we commenced to 
scrape, make surface plates, straight-edges 
ete., to get better work. It requires more 
skill to run a street car by electric power 
than by mule power. 

In looking back about 23 years, and think- 
ing how we used to do things in the machine 
shop, I am not so sure but to-day we require 
more skill to do our present work than we 
did then. 

Gauges, Figs. 1 and 2, were designed and 
first made at the Brown & Sharpe Mfg. Co. 
by some of their engineers. 

Gauge, Fig. 3, was designed by Mr. D. D 
Donavan, in charge of shop tools at the 
Brown & Sharpe Mfg. Co.; a similar gauge 
is shown in the Pratt & Whitney Co., Book 
‘Standards of Length,” pages 146 to 164 ; 
this gauge was also designed and made at 
the Pratt & Whitney works. 

I am not in possession of the date of either 
of the designs of caliper as shown in Fig. 3, 
or I would gladly give them. Either of 
these are first-class, and will do the work 
for which they are designed. 


Philadelphia. Joun A. McGREGOR. 


The Factor of Stiffness in Engine De- 
sign. 


Editor American Machinist: 


Mr. Halsey’s remarks on ‘‘ Rules for En 
gine Proportions,” in the February 14th 
issue of the AMERICAN MACHINIST, are to 
the point. The design of high-speed en 
gines, with the exacting demands made 
upon them, could be improved to the profit 
of many builders if they would investigate 
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he ‘factor of stiffness,” and change their 
esigns to comply with it. 

Many builders have two or three points, 
d often good ones, which they especially 
te upon and commend, while other feat 
es of equal importance are seemingly 
I have in 
ind a certain make of center crank type, 


tally neglected in the design. 


iree sizes of which I have observed in op- 

ition. The tendency in all was to run 
ot in the main bearings and crank. The 
iameter of the shaft is less than 40 per 

nt. of the cylinder diameter, speed about 
0 

On one size it was found by disconnecting 
he valve and moving it by hand, that the 
haft would be sprung by 60 pounds steam 
ressure enough to vary the distance be 
ween the disks more than ,'5 of an inch. 

A certain other engine, although having 

s weak points, is of good general propor- 
tions and has won an enviable reputation for 
oolness of running. 

The crank shaft and pin should have a 
liameter of nearly or quite one-half that of 
the cylinder. The slide area of the cross 
head is sometimes too small, as is also the 
cross-section of the piston rod. 

The frame in many cases is so light that 
it will warp under the normal load of the 
engine, to say nothing of what it will do 
under an overload, such as high-speed en- 
vines are often called on to carry. In many 
cases a wrong distribution of metal has as 
much to do with this as the lack of weight. 

Carbondale, Il. FRED. W. RIcHART. 


coiling Device—Turning Shafting—A 
Handy Key Seater, 
Editor American Machinist: 

For a certain hurried job it was necessary 
to have some coils of German silver wire, 
No. 19 Brown & Sharpe gauge, which were 
to be 20 feet long, ;4, inch outside diameter 

The usual method 
adopted in that shop for coiling open springs 


ind six turns per inch. 


was to wind the wire over a revolving 
mandrel, holding a bent hook as a spacer 
between the last coil and the wire as it went 
on tothe mandrel. Of course, with such a 
long coil this was out of the question, but it 
was an easy matter to reverse the process 
and revolve the reel of wire and the spacer. 
The mandrel was held stationary. 

A small speed lathe was fitted with the 
hollow center B shown in the accompanying 
sketch, Fig. 1. This was drilled to the 
outer diameter of the coil (,4,; inch) for part 
A piece 
of brass (A) was fitted into this center and 
drilled toallow the wire to enter ata tangent 
to the coil. By filing it at the angle shown, 
A acted as the spacer. The mandrel, a piece 


of the way and larger at the back. 


of wire five feet long, was drilled to hold 
the wire at the beginning, and after it was 
wound for its entire length the mandrel was 
slid back and it and the coil held from turn- 
The reel of wire 
was mounted on the face plate and revolved 


ing by a wooden clamp. 


with the spindle, as well as on its own axis. 
Practically, the spring was about 250 feet 
long, though it was cut into 20-foot lengths. 
The rig was cheap, simple to make and 
effective. 

I saw a shafting lathe the other day which 
was turning 11} 


shafts at the rate of five feet per minute and 


inches soft Bessemer steel 


doing good work. Is there much _ better 
time made on this class of work, and what 
material makes a good bushing for the back 
rest, one that won’t rough up or cut from 
heavy duty ? 

Instead of the slow process of cutting key- 
ways in pulleys, gears, ete. 
shops who cannot afford a keyseating ma- 
chine may easily rig up their drill presses so 
they could do the work in about half the 
time. Build up a wooden pulley (say for 


, on the planer, 


2 inches or 24 inches belt) around the hand 
wheel, and belt to it from a separate coun- 
tershaft. Place a bushing in the table and 
use a keyseating bar similar to a boring bar. 
The cutters may be pivoted as shown in 
sketch, Fig. 2, and fed into the work by 
loosening the set screw. Ona drill press 
having a power feed, the operation at the 
end of a cut would be to throw out the feed, 
run back the spindle, adjust the screw for 
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the next cut and throw in the feed. This is 
done in much quicker time than a planer 
could do the work, as the bar is supported 
at both ends instead of one as in the latter, 
and allows a much heavier cut to be taken. 
The belt speed in cutting keyways is quite 
high, and the belt will carry a heavy cut 
The work is no more severe than heavy 








oo 
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Fig. 2 


drilling, and the writer has known of a drill 
press which for years has done good work 
in boring and keyseating large spiders. For 
tapered keyways a beveled plate could be 
bolted to the table. 

This idea of supporting both ends of the 
bar is used in one at least of the modern 
keyseaters and possibly in others. 

Jamaica Plain, Mass. WM. SANGSTER. 

The Proposed New Screw Thread, 
Editor American Machinist : 

I was greatly interested in ‘‘A Proposed 
New Standard Screw Thread,” as described 
in your issue of January 3d, and I have 
worked out the accompanying table, which 
presents the data relating to the new thread 
more completely than was there stated, for 
my own use. Believing a considerable num 
ber of your readers will be glad to have the 
information put in this shape, I send it to 
you for publication. In the article referred 
to there was no relation between the num 
ber of threads per inch, and the outside 
Different de 
signers use different ratios of pitch to 
diameter, but I think it will be conceded 


diameter of screw proposed. 


“ACME 


D 
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Threads | Depth | Width at Width at 








per of Bottom of Top of 
Inch. Thread. Thread Thread. 
n h | W W 
10 .0600 0319 .0371 
i) 0655 .0360 0412 
s 0725 O412 0463 
7 0814 0478 0529 
6% OR69 0519 0570 
6 0933 0566 0618 
5lg 1009 O62 O674 
5 .1100 0690 0741 
4% 1211 OV72 O824 
4 1350 O875 0927 
34 | 1007 1059 
3% ~~ 1007 1059 
3 | | 1184 1236 
3 -1184 1236 
234 1296 . 1348 
26 1431 1483 
2he 1431 1483 
24 1596 .1647 
244 1596 1647 
2 1802 - 1853 
2 1802 . 1853 
134 . 2066 2118 
1% - 2066 2118 
154 2229 2281 
15% 3177 2229 2281 
1% .2420 2471 
lys 2527 2578 
13% 2644 2696 
1;5 2753 - 2824 
14 2914 2965 
1) 3070 3121 
il; 3243 8295 
1 2655 3707 


STANDARD” 








that the proportion of half the sumber of 
threads, or twice the pitch of the U. 5S 
standard screw thread is a good one, and an 
swers in a majority of cases, and this pro 
portion I have adopted in the table The 
equations for finding the screw elements art 
also given, so that one may easily inter 
polate any size desired for any pitch or any 
diameter. WALTER 8S. Dix 
—_- > —___ 


Meeting of the Executive Committee of 
the Manufacturers’ Association 
Vice-presidents, 

The executive committee of the National 
Manufacturers’ Association held a meeting in 
Philadelphia on the 18th, at which President 
Dolan presided. Additional vice-presidents 
were selected, and the complete list of these 
now stands as follows : 


Hon. Warner Miller, Herkimer, N. ¥ 

Wm. 8. Shallenberger, Pittsburgh, Pa 

John B. Kirk, Chicago, Il 

Thos. P. Egan, Cincinnati, O 

L. D. Kingsland, St. Louis, Mo. 

Frederick W. Sivyer, Milwaukee, Wis. 

P. E. Studebaker, South Bend, Ind. 

Arnold B. Sanford, Fall River, Mass. 

R. G. Salomon, New Jersey. 

John B. Howarth, Detroit, Mich. 

Pliney Jewell, Hartford, Conn. 

M. R. Vanderkloot, Coronado, Cal. 

C. A. Pillsbury, Minneapolis, Minn 

Thos. Deford, Baltimore, Md. 

Chas. Fletcher, Providence, R. I 

Theo. Ahrens, Louisville, Ky 

Chas. W. Armour, Kansas City, Kan 

J. A. MacMullen, Biddeford, Me 

Levi C. Barton, Omaha, Neb. 

Dabney Crenshaw, Richmond, Va 

C. D. Mitchell, Chattanooga, Tenn. 

H. C. Tossey, Sherman, Tex. 

J. F. Hanson, Macon, Ga. 

Ex-Gov. H. C. Warmouth, New Orleans, 
La. 

H. F. DeBardelaben, Birmingham, Ala. 

W. Robertson, Denver, Col. 

W. H. H. Green, Seattle, Wash. 

John Wilkes, Charlotte, N. C. 

Thos. Somerville, Washington, D. © 
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Col. Franklin Fairbanks, St. Johnsbury 
Vt , 

John R. London, Rock Hill, 8. ¢ 

John A. Lewis, Meridian, Miss 

W. B. Scott, Wheeling. W. Va 

Geo. H. Sellers, Wilmington, Del 

Fred’k Lewis, Bartow, Fla 

Hon. J. L. Foote, St. Paul 

J. L. Abernathy, Leavenworth 

Ex-Mayor Shakespeare, New Orleans 

Thomas F. Evanson, Seattl 

John T. Campbell, Washington, D. C 

Il. G. More, Edgemore. Del 

Elwyn W. Lovejoy, Lowell, Mass 

The next meeting will be held in Chicago, 
October 15th 

7 


Feed-Water Heater Ratings. 


The Association of Feed-Water Heater 
Manufacturers has decided that hereafter all 
heaters made by members are to be rated by 
the amount of surface, buyers being given 
the correct area of coils, ete , for guidance in 
selection. 

This will be a great advance over the here 
tofore prevailing habit of rating by a so 
called horse-power unit, which has no defi 
nite meaning as regards the work required 
of the feed heater 

Prospective buyers will hereafter have a 
basis on which to make an intelligent choice. 

Mm — 

The loss of Nikola Tesla’s electrical labora 
tory and work shops by fire is much more 
than a mere personal loss to him and _ his 
workmen, for it must be regarded as a 
positive impediment to scientific advance; 
at least for a time. Tesla’s work is, per 
haps, the most important that is now being 
done in electricity. He is undoubtedly a 
very remarkable genius, whose whole soul 
is wrapped up in his profession. It is a 
matter for sincere regret that this work 
should be interrupted even temporarily by 
this unfortunate fire, and it is to be hoped 
that he will speedily recover the lost ground 
and be even better equipped for pursuing 
his researches into fields of science where 
others tind it difficult even to follow him 


TITLREAD. 
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CALCULATED AND ARRANGED BY W. 8. DIX 


twice that for U. S. Standard Screw 
ubout the axis A B. 


Min + .01. (2) W = 
2H 27 
1 
tan, 144°, (4) w = | (1-4 tan. 14}>). 
wh 
= : (7) D= D+ .02. ®&)d = D 
Mb 
a 


The pitch assumed for a given diameter is the one commonly used, viz., 
Threads 


The thread is symmetrical 


The dimensions are given by the following formule : 


(1 tan. 143°), (83) W= W 02 
(5) w = w’ + .02 tan. 144°. (6) p 


(9) d qdq— 0) 8 


Only the shape of thread is due to Mr. Handy, not relation of diam. to thread. 





Thickness at Space at Diam. 
Root of Top of Pitch. of 
Thread. Thread. Screw 

w Ww Pp D 
0681 4 
.0740 or 
_OS48 ie 
0951 y, 

1020 ly 
.1100 ys 
1196 94 

1310 % 

1450 % 

1625 1 
21850 1g 
. 1850 1% 
2149 134 
.2149 1% 
.2340 154 
2569 13% 

2569 1% 

2849 2 
2849 244 
.3198 2be 

3198 | 284 
3618 | 3 
3648 | 3% 

3924 3% 
3924 | 334 
4247 4 

4429 | 414 
4628 | 414 

4842 434 

5OR6 5 
5341 | 5299 5% 
5646 5°04 6 

6345 | 6293 1.0000 ee | 





Diam. Diam. Diam. at Area at 
of to Root of Root of 
Tap. Bore Nut Serew. Screw. 
Dp d d S 
2700 
3325 
3950 
4575 
5z00 
5825 
6450 
7700 
RYO 
1.0200 ° 
1.1450 8 
1.2700 ‘ ‘ 
1.3950 1 1 0217 
1 5200 1 1.1467 
1.6450 iF 1 2414 
1.7700 1.3 1.3300 
1.8050 1 1. 45% 
2 0200 1.& 1 5356 
2.2709 1 1.7856 
2.5200 2 1.9800 
2.7700 2 2 | 2.2300 
8 0200 2 4 2 4086 
3.2700 2.67 2.6586 
3.5200 2. 2.8646 
3 7700 $3.13 3.1146 
4.0200 3.3: 3 3133 | 
4.2700 3. 3.5344 
4.5200 3.7 3.7528 
4.7700 3. 3.9681 
5.020% 4.5 4.1800 
5.5200 4.6 4.6379 
6.0200 5 5.0912 
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Special Announcements. 


tC Positively we will neither publish anything in 
our reading columns Jor pay or in consideration of 
advertising patronage. Those who wish to recommend 
ther wares to our readers can do 80 as Sully as they 
choose in our anverticing columns, but our editorial 
opinions are not for sai 
Ler Every corresponde nt, in order to insure atten- 
tion, should qive hia full name and addre sa, not for 
public ation, but as a guarantee of good faith 

te" We are not engaged in procuring patent rights, 
or ‘in selling machinery, nor have we any pet scheme 
to advance, or hobby to ride : 

ter We invile correspondence from practical ma 
chinists, engineers, inventors, draftamen, and all those 
specially interested in the occupations we represent, 
on subjects pertaining to machinery. 

oF" Subscribers can have the mailing address of 
their paper changed as often as they desire. Send both 
old and new addresses. Those who faii to receive their 
papers promptly will please notify us at once. Date on 
wrapper denotes week with which subscription expires 
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The State Department’s Position as to 
Foreign Swindlers, 

Ever since the publication in our columns 

of the of the 

(first commenced by 


exposure Amsterdam swindlers 


Dirie) we have been 
receiving letters from machinery manufact 
the 


or individuals in 


urers. asking for information as to 


standing of certain firms 
foreign countries. 
nothing of the firm in 


by an in- 


Usually we know 


and can only ascertain 


a method which is open to our 


question, 
vestigation 
friends as well as to us, and can probably be 
more satisfactorily arranged for by them. 

It having been suggested that the U. 38. 
Consuls at various points in Europe might 
render valuable assistance in such matters, 
we inquired of the Department of State at 
Washington whether it would be proper for 
that U 
report 
their districts, and have re- 
Chief Clerk, E. J. 


us to say S$. Consuls would, upon 


application, upon the standing of 
firms within 


ceived a reply from the 


Renick, in which he says : 
‘The Department is unable to comply 
with your request for permission to state in 


the 
upon appli 


your paper that American Consuls in 
different European cities will, 
cation, report upon the commercial standing 
and reliability of firms, as this is not one of 
the duties which could properly be imposed 
would add, how- 


ever, that the Department is now collecting 


upon Consular officers. I 
a series of reports upon commercial agen- 


cies in various foreign countries, and these 
reports when published will probably fur 
nish a guide for the collection of the kind 
of information you desire.” 

This 


will, no 


‘report upon commercial agencies” 
when 
it will enable anyone who wishes 


doubt, be of great service 
issued, as 

know about a foreign firm to correspond 
that 


and obtain a report the same as can 


with a foreign commercial agency in 
district, 
now be done in the case of American firms 
and our own commercial agencies, 

And in the meantime we think likely that 
where any American firm 
wishes toinvestigate the standing of a foreign 
firm, the Consul in that locality will take 
pleasure in forwarding the name of a reliable 


manufacturing 


commercial agency from whom a report can 

be obtained. 
the 

but from 

we think they would almost 
glad to be of assistance in this way. 

——— 
Standard (6'x9") Catalogs. 


Possibly this would not come 
the duty of American 
what we know of them, 


within line of 
Consuls, 


invariably be 


Some time ago we published in the de- 
partment devoted to that purpose a notice 
of a new catalog, and inadvertently failed to 
state the fact that it was ‘‘standard size,” 
6 x9". Thereupon we received a_ letter 
from the manufacturing concern that issued 
it, in which they very courteously thank 
for our notice, but express their regret that 
they failed to state that the catalog is 
‘standard size.” 

This letter is exceedingly gratifying to 
us, because it shows not only that this firm 
makes its catalog standard size, but that it 
is sensitive on the subject, and does not like 
the idea of having people imagine that it 
in this enlightened age of standards, 
other. than standard 


would, 
issue a catalog size 
(6° x9"). 

Perhaps our readers have begun to sus- 
pect that we propose to keep hammering at 
this standard catalog business until no ma- 
chinist will dare to fly in the face of public 
opinion by issuing an irregular size of cata- 
catalog itself justifies the 
irregularity. In doing this we are, of 
course, working in the interest of everybody 
who has anything to do with catalogs, and 
it is to be remembered in this connection 
that most manufacturing establishments 
handle other’s catalogs more than their own, 
and are, therefore, interested in two ways 
in having them standard, 7@. ¢., as users and 
as manufacturers introducing their goods by 
means of them. 

Others who do not belong to the enlight 
ened confraternity of machinery builders 
can go on issuing catalogs of all sorts of 


log, unless the 
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and there is 


irregular sizes if they choose, 


no help for it probably, but machinery cata- 
standard (6''x9 ‘). 


me 


The Story of a Fine Job. 


logs are destined to be 


Elsewhere in this issue will be found an 
Mr. Geo. F. Ballou, that ought to 
be of very great interest 


finding 


article, by 
to every mechanic 


who is capable of anything in his 
and the 


unfortunate 


business to interest him— man who 


cannot do that is very or very 
dull. 

The article is simply a very modest and 
unassuming narrative, by a machinist and 
toolmaker, of his experience in working to 
produce the finest and most accurate possi- 
ble mechanism without much regard to cost, 
Not many machinists work under such con- 
usually a balancing of 


ditions. There is 


pecuniary considerations against mechanical 
ones, and the highest mechanically possible 
degree of accuracy is not attained because it 
But in the case of this 
screw there seemed to be absolutely no limit 
to the degree of 
purely 
tailed and 
the work was done—of 


will not be paid for. 
accuracy attainable, except 


mechanical limits; and such a de- 


narrative of how 
both the 
ful and the finally successful attempts, writ 


ten from the standpoint of the 


circumstantial 
unsuccess 


practical 


mechanic, can hardly fail to be of interest 
and great value. The story will be com. 
pleted in our next issue, or the week after, 


and we shall publish engravings and a de 
scription of the finally completed machine as 
it stands at Cornell University. 





oe 


Southern Iron Abroad. 


For some time past it has been apparent 
that the 
was approaching the point at which it would 


selling price of Southern pig-iron 
be possible to export and sell it in neutral 
markets in with English 
Scotch irons, and it is now declared to be a 
matter of but and the settle- 
ment of a few details as to rates for ship- 
ment to the Southern 
Alabama and 
Mediterranean ports; and it is thought that if 
it can be shipped as ballast in cotton ships it 
can be placed in competition with English 
irons in their own territory. Important as 
likely to be, it 
have a bearing upon international commerce 


competition and 


a short time, 


seaboard, to enable 


Tennessee iron to be sold in 


this movement seems may 


which will not be easily recognized, for it 
will be by the 
American machinist, whom Professor 
that if 


into general use over there, 


even English- 
Sweet 
American iron comes 
American lathes 
may fairly be expected to be able to turn it 
and bore it there, and that English machine 
shops that use American iron will not, there- 
deterred from American 
lathes, even though tools placed in them 
may seem, when applied to English iron, to 
have entirely lost their power to cut. 
—— 


readily seen 


told us about, 


fore, be buying 


Railroad Business Better. 
The business of the railroads 
watched just now much closer than usual, 
is generally recognized that the 
business with them is not only 
but 
soon 


is being 


because it 
condition of 
an indication of the condition generally, 
they will 

again be large buyers of supplies and roll- 
ing stock. It is therefore gratifying to 
know that most railroads are doing a better 
business now than for some time past, and 
that 
the roads to increase their orders for sup- 


also shows whether or not 


there is a decided tendency shown by 


plies. Several large orders have been given 
for cars recently, and there is every indica- 
tion that railroad business and railroad buy- 
ing has passed its lowest ebb, and will now 
grow steadily better. 

———__-->e—_—__ 

The New York Central Railroad is doing 
what more roads ought taking 
advantage of low prices to contract for roll- 
ing stock which is needed and the pur- 
chase of which can be put off but a_ short 
time in any event. If all the other roads 
that need equipment should follow this 
example, business would soon be better, but 


to do, ¢. é., 
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not all the roads that need new 


are as well able to pay for it. 


equipn 


i> 
letter of the Twist D 
in last week’s issue refers to our arti: 
‘the swindlers of Antwerp.” 
is a mistake which 


The 
Co 
regarding 


Cleveland 


was overlooked. * Th 
Antwi 
information regs 
swindlers about whom 


are probably swindlers in 
but 


ing them. 


some 
we have no definite 
The 
did publish information were located in A 
sterdam—a different city in a different c 
try. The 
confounded by 


two cities have been frequer 
friends in referring 
the matter, and thus unconsciously injust 
to Antwerp merchants is done. 

7” ——- +e —— —- 


Death of Chas. E. Lipe. 


our 





Mr. Charles E. Lipe, of Syracuse, N. \ 
died at his home on the 17th inst., after a 
short illness; the immediate cause of his 
death being hemorrhage of the brain, 
duced, it is thought, by over work. 


Mr. Lipe was well known as an invent 


mechanical engineer, and manufactur 


He had original ideas, and embodied th 


in many very successful machines for v 
ous purposes. He is best known to mach 
ists perhaps through the milling mach 
which bears his name, 
death he was perfecting a turret head | 

He a ) 
invented successful broom-making mach 

machine which | 

been largely introduced in the 
Mr. Lipe entered Cornell | 
versity when it opened, and was graduat 
in 1873. He had 
American Society of 
1883. 


and at the time of his 
ing machine of novel construction. 


ery, and a rice-hulling 
rice-growi 


countries. 


member of | 
Mechanical Engineers 
since and was forty-four years of 

at the time of his death. 

—-_—>_eo 

Literary Notes. 


been a 





ELECTRICITY ONE 
AND TO-DAY. By 
(Princeton.) 

This little book is the outcome of a lectur 


delivered before the Electrical Section of th 


HUNDRED 
Euwin J. 


YEARS AGO 
Houston, Ph. ). 


Brooklyn Institute. The text contains th 
lecture substantially as delivered, but its 
wide scope, which embraces the progress 


made by electric science practically from its 
birth to the present day, necessitated from 
the a much 
briefer treatment of many important discus 


limit of time of a single lecture, 
sions and inventions than seemed advisabli 
when the lecture was put in book form ; and 
therefore 
making the treatment of the subject mor 
complete and valuable to the student of ele: 
tricity. 
more than treating, in the most general man 
ner, some of the more interesting facts con 


many foot-notes have been add 


No pretense is made of doing any 


cerning those great discoveries and inven 
tions that may fairly be considered «as 


creating epochs in the history of electrical 
Care taken to give 
credit where it belongs. The extracts from 
early writers have been made comparative!) 
full, because of the difficulty most students 
experience in gaining access to the books or 
periodicals in which such publications first 
appeared. The extracts from publications 
concerning the more recent discoveries or i 
ventions are less frequent, because such are 
either more generally known or more readi!) 
Much information as to the elec- 
trical phenomena may also be cbtained fro: 
the book, as the author does not merely gi 
the history of the discovery, but also adds a 
concise and clear explanation of it. TT! 
work is written in a very agreeable and 
teresting style, and is well worth the pr 
to those who are interested in the progress 
made in electric science. It is published | 


progress. has been 


accessible. 


the W. J. Johnston Company, Limited, 253 
Broadway, New York. Price, $1.00. 


We have received a copy of the seco: 
edition of ‘‘ Mechanical Heating and Ver 


lation,” by Mr. C. Huyett, heating and vi 
tilating engineer, Monadnock Buildi: 


4 


Chicago, Ill. In this book Mr. Huyett g 
somewhat extensively into the princip!|:s 
underlying heating and ve ntilating buildi: 
of all kinds, of which branch of engineeri' 4 
he has made a special study. The book 
bound in flexible covers, is well illustrat: 
includes a number of useful tables and da 
and is sold at $5.00. 
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sstions of general interest relating to subjects dis- 
Cd in our columns will receive attention in this 
partment. The writer's name and address should 
cays coompany Ge question. Neither correct initials 
or location will be published when there is a request to 
it effect. If questions are enclosed with a business 
mmunication, they should be written on a separate 
eet. We cannot undertake to answer questions in 
next issue.” This department is soualiey crowded, 
1 questions must wait their turn to be answered, 
Veither can we undertake to solve mechanical or engi- 
eering problems, and send answers by mail. 














(119) A. B., New York, writes: Please 
ive me a formula for computing the vol- 
ime of two cylinders of equal diameters, 
nd intersecting each other as shown in the 
ccompanying sketch. A.—Add_ together 
he lengths of the two cylinders, from this 
sum subtract two-thirds of the radius, and 
multiply the remainder by the cross-sec- 


-— 





i 
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tional area of the cylinder. Expressing this 
rule in symbols, we have 7 r® (J -+/, — 2 r) 

volume of both cylinders, in which r = 
radius of cylinders, / = total length of one 
cylinder, and J, length of the other cyl- 
inder. If the radius is taken in inches, and 
the length in inches, the volume will be in 
cubic inches, 


(120) H. M., Decatur, Ill., writes: In your 
issue of November 15, 1894, you have an 
article on ‘‘ Convenient Degree Scale,” by 
F. W. Clough. In that he speaks of a 
cenerating circle of 57.3248 inches diameter. 
Please explain how this degree scale can be 
made by the use of that circle, or in any 
other way. A.—The circumference of a 
circle contains its radius 6.2832 times, since 


there are 360 degrees in a circle, the arc of 
circle whose length is equal to the radius 
. 860 a 
must subtend an angle of = 07.0 
6.2832 


degrees. Hence, if the radius is divided 
into 57.29 parts, then the are set off on the 
circumference and equal to one of the parts 
on the radius, will subtend an angle of 1 
degree. Consequently, if the diameter of 
the circle is 57.29 inches, the are 4 inch long 


on the circumference of this circle will 
subtend an angle of 1 degree. The number 


57.8248 given in the article referred to is 
not quite correct ; it is obtained by dividing 
360 by 6.28, instead of 6.2832. This princi- 
ple has evidently been made use of in con 
structing the scale. 


(121) J. H. G., Greensburg, Mass., writes : 
Please inform me which, in your judgment, 
is a suitable book for learning to run a Cor- 
liss engine. A.—There is no choice of books 
treating on this subject, as there is, as far as 
we know, one book only published treating 
on this subject, and that is the ‘‘ Manage- 
ment of the Corliss Engine,” edited by E. P. 
Watson and published by Spon & Chamber- 
lain, 12 Cortlandt street, New York. The 
best way to learn running a Corliss engine is 
hy experience in working as assistant with 
inengineer who has charge of running an 
engine of this class. 2. Please name a book 
suitable for one who wishes to prepare him- 
self for an examination for an engineer’s 
license, and also a book treating on brass 
molding. A.—‘‘Instructor for Procuring 
Stationary and Steam Engineer’s License,” 
by P. H. Zwicker, may suit you. ‘The 
Practical Brass and Iron Founders’ Guide,” 


by J. Larkin, is a good book; but you can 
also find much valuable information in a 


concise form on this subject in ‘‘ The Ency- 
clopedia of Founding,’ by 8S. Bolland. 
These books you can obtain from any dealer 
n scientific works. 


(122) J. C., Jersey City, N. J., writes: On 
page 123 of yourissue of February 14th occurs 
T sin. 0 
4- + 7 sin. 0 
tensity of the pressure on a paddle float. 
Will you kindly give the authority for this 
ormula, or the method of its derivation? I 
tind it agrees with the values given by 
l'rautwine only within narrow limits. A.— 
Che formula is due to Lord Rayleigh, and will 
e found worked out in Lamb’s ‘‘ Treatise on 
he Mathematical Theory of Fluid Motion.” 
Che ordinary expression for intensity of 


he formula 2 V2 for the in- 


pressure due to motion in a fluid assumes 
total volume of 


that the water passed 
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through is set in motion as if it reached the 
face of the moving plane. Actually there is 
a certain quantity of the mass that acts 
upon the relatively advancing column, and 
forces it out of the path of direct motion, 
and this “spilling” effect greatly modifies 
the pressure. Also the ordinary formula 
makes no distinction between the pressure 
on face and loss of pressure on back of the 
plane, yet these forces vary independ- 
ently. 


(123) G. H. A., Wausau, Wis., asks: 
What should be the outside diameter and 
thickness fora ring packing for steam piston 
of an8 by 10-inch engine. No means will 
be provided for holding the ring out against 
the walls of cylinder, hence the inherent 
elasticity will have to be depended upon. 
A.—The packing rings for the given size 
of piston are generally made of cast-iron, 
and when finished should be § inch square, 
two rings being used for each piston. The 
rit g iscut open in such a manner as to allow 
the ends to lap over each other to an extent 
of about % inch, the lap being in a line 
parallel to the axis of the piston. The ring 
is first turned large enough in diameter to 
allow for the metal which must be cut out 
for the lap; the ring is then cut open, the 
ends sprung together and held in this posi 
tion by a temporary pin driven through the 
lap; in this condition the ring is turned to 
fit the bore of the cylinder and finished to 
size, 4 inch square; after this the pin is 
taken out, and the ring is then ready for 
placing it in the piston. Cast-iron packing 
rings made in this manner will fit the cylin 
der walls nicely all around and have suffi 
cient inherent elasticity for a steam-tight 
bearing, and work very satisfactorily. Care 
should be taken to have a little clearance at 
ends of the lap to allow for expansion of the 
ring when steam is turned on. 


(124) O. E. E., York, Neb., writes : Please 
give me a formula for « somputing the thick 
ness of the webs of a piston for. any given 
pressure ; the construction of the piston is 
that of any ordinary piston with radial arms. 
A.—Multiply the diameter in inches of the 
piston by the square root of the effective 
pressure per square inch of piston, divide 
this product by 50 and add one to the quo 
tient ; the result will be a constant to be 
used in proportioning the different parts of 
the piston. In symbols we have : 


D / p 
50 


in which D = diameter in inches of the 
piston, p = the absolute effective pressure 
in pounds per square inch of piston, and U 
=a constant to be used for proportioning 
the different parts of the piston. Now, for 
the thickness in inches of the arms we have 
18 C; total depth of piston at the center, 

or 
1.40; = 

10 

piston 18 inches diameter, and with an abso 
lute effective steam pressure of 81 pounds 
per square inch, we have for the constant C 


18 +f 81 14 

50 
The thickness of the webs will be .18 « 4.24 
= .76, say }-inch; for the total depth of 
piston, 1.4 4.24 = 5.98, say 6 inches ; and 


or 
the number of webs will be 18 > = os 2D 


+1= C3 (1) 


number of arms = For a 


= 4.24. 


say 5. 


(125) J. C. A., Chillicothe, Mo., asks: 
What thickness of steel should be used for 
fire-box patches? A.—We should use the 
same thickness of steel as is used in the 
fire box. 2. How much lap is allowed, and 
where are the center lines of holes for rivets 
or bolts relative to lap? A.—The center 
lines of the holes are in the center of the lap. 
The ordinary practical rule for determining 
the amount of lapis to make the distance 
from the center line of rivets to the edge 
of plate equal to 14 times the diameter 
of the rivet; for thin plates up to 4 inch 
thick, we would recommend for this dis- 
tance 1% times the diameter of the rivet for 
iron and steel plates. 3. What size of rivets 
or patch bolts are used, and which is 
preferable, rivets or patch bolts, and why ” 
A.—Diameter of rivets for plates + inch 
thick, ,4, inch ; for plates ,, thick, {} inch 
diameter ; and for plates 8 inch thick, $ inch 
diameter. We prefer rivets, but in some 
cases it may be impossible to use rivets, 
under these conditions patch bolts will have 
to be used. 4. What style of patch, straight, 
dished with projections towards the fire, or 
dished with projections towards the water 
space, is the best?) A.—We should not dish 
the patches ; if the sheets to which they are 
applied are straight, then make the patches 
straight; if the sheets are curved, then give 
the patches the same curve. We prefer to 
put the patches in the water space, the 
advantage of this is that the stress on the 
bolts or the rivets will be much reduced. 
There is, however, a disadvantage in placing 
the patches inside of the water space, namely, 
it will be difficult to calk them, if not im- 
possible. In all cases the boiler maker must 
use good judgment, 





and place the patches 
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so as to prevent them from collecting mud, 
and put them in the Ny ‘st positions as con 
ditions may allow. To what depth should 
the holes for rivets or - pate h bolts be coun 
tersunk, and what bevel would you recom 
mend for the heads of the patch bolts? A 
The countersunk should extend toa depth — 
of 4 of the thickness of the sheet. For a 
¢ bolt the diameter of the countersunk 
should be 1} inches in diameter, for other 
sizes of bolts make the degree of bevel pro 
portional to the above figures 


(126) F. N., Sanborn, N. D., 
am going to put up a few grain elevators; 
kindly inform me how fast per minute the 
belt should run to give the best results. A. 
—About 420 feet per minute. 2. We have 
a pump worked from the crosshead of our 
engine ; we wish to dispense with this pump 
and use an injector, and drive the feed 
water through the heater ; can this be done, 
and will there be any gain in fuel? A. 
You can feed the water from an injector 
through a heater, provided the heater is a 
suitable one, and strong enough for the pur- 
pose. All the connection between injector 
and boiler should be amply large and direct. 
The efficiency of an injector when cmgere “dl 
with a pump is shown in the following 
table, deduced by D. 8. Jacobus, M. E., 
from experiments: 


writes I 


emperature of 
feed water as de 
livered to the 
pump or to the 
injector, 60 F. 
Rate of evapora 
tion of the boiler 
10 pounds of wa- 
ter per pound of 
coal from and at . 


212° F. 


Relative amount 

of coal required 
per unit of 
time 


Saving of 
fuel (per 
cent ) 


Direct-acting 
pump feeding wa- 
ter at 60° F., with 
out a heater 

Injector 
water at 150 
out a heater 

Injector feeding 
water through a 
heater in which the 
temperature is 
raised from 150° to 
200° F “a ee 0.938 6.2 

Direct -acting 
pump feeding wa- 
ter through a heater 
in which the tem 
perature is carne d 
from 60° to 200° F. 0.879 12.1 


1 000 0.0 
feeding 
with 
0.985 1.5 


(127) M. H., St. Louis, Mo., writes: I 
should be pleased to have you solve the fol 
lowing problem, which came up in practice 


a few days ago: In the accompanying 
sketch the line ¢ d is perpendicular to the 


radius 0 ¢, the arc ¢ eis tangent toed ate, 
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and is 1,000 feet long, and the vertical hight 
h is 400 feet; it is required to find the length 
r of the radius. A.—The angle 0 and radius 
r can be found approximately by the follow 
ing method; first find the chord A of double 
the angle 0 by the following formula ; 


A=3L+4/'% 724 a 
25 15 


in which A = length of chord of double the 
are, ZL = length of double the given arc, 
and A = the hight of this arc, as indicated in 
the sketch. From the above formula we get 
for the length of A = 1,770.15 feet. The 
next step will be to find the chord a of one- 
half the are of 2,000 feet by the following 
formula : 


(3) +" = <@; (2) 


from this we get a = 971.26 feet. The data 
as found above will now enable us to find 
the radius from the following formula: 

a® 

2h 
gives us 1,179.18 feet for the radius. 


= £. (3) 
This 


The sine of © is equal to ¢4 £7505, which 
> 

corresponds to angle of 48° 39 nearly. It 
should be remembered that these results are 
close approximations only, the radius as 
found above is a little too great, but will 
probably be near enough for your purpose. 
The above method gives very close results 
when twice the angle 0 does not exceed 30 
degrees, ; 
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Gear Wheels, Gear Cutting. Grant; 
Tool Co., 
Kempsmith Co., Milwaukee, Wis. 
Parker, Att'y, 26 Cort’ndt St., N.Y. 
Machine Tool Works, Newark, N.J. 
Marine tron Works, Chicago (new catalog). 


see page 252. 
Forming Lathes, Mer. Mach. 
Milling Machs. 
Patents, H, F 

Cam-Milling. 


Meriden,Ct 


Pattern and Brand Letters. 


: A variety J sizes 
and styles. 


Heber Wells, 157 William St., N. 


Selden Packing for stuffing box, with or withou 
rubber core. Randolph Brandt,38 Cortlandt St., N.Y 


Best Presses and Dies for all sheet metal work, 
Ferracute Machine Company, Bridgeton, N. J 


70 Uses of Compressed Air mailed free. 


: Clayton 
Air Compressor Works, 


28 Cortlandt street, N. Y 


Engine Castings, 1 to 6 Horse-power Vertical. 
The Humphrey Foundry, Bellefontaine, Ohio. 


Guild & Garrison, Brooklyn, N. Y., manufacture 
steam pumps, vacuum pumps, vacuum apparatus 
air pumps, acid blowers, filter press pumps, ete. 


Improved Duplex and Special Gear Cutters in 
stock and to order; Gear and Milling Cutters of 
all descriptions. R. ™. Clough, Tolland, Conn. 


Squaring and Rotary Shears, Tinsmiths’ Tools, 
Presses and Dies for sheet metal work, are made 
by the Niagara Stamping and Tool Co., Buffalo, N.Y. 


Emery, emery wheels, grinding machines and 
grinders’ supplies, quick process and large stoek. 
When ina hurry, buy of The Tanite Co., New York 
City, Cincinnati, Ohio, and Stroudsburg, Pa. 


New Jersey Art Metal Co., Passaic, N. J., finest 
thin and ornamental castings in brass, bronze, 
aluminum, ete.; machinery name plates in brass 
and aluminum, 


“Binders” for the AMERICAN MACHINIST. Two 
styles, the ‘Common Sense,” as heretofore sold by 
us and mailed to any address at $1.00 each, and the 
* New Handy,” mailed at 50c. each. The former 
has stiff board covers, while the latter has flexible 
covers with full page opening flat. Either will hold 
the entire 52 issues of any volume. AMERICAN Ma- 
CHINIST PUBLISHING Co., 203 Broadway, New York. 


“Indicator Practice and Steam Engine Econom 

By F. F. Hemenway. Contains plain directions for 
using the indicator and making all required calcu- 
lations from the diagram, also the principles of 
economy in operating steam engines and current 
practice in testing engines and boilers. Price, $2 
post paid. Published by John Wiley & Sons, 53 East 
Tenth street, New York. 


* Modern Locomotive Construction.”” By J.G. A. 
Meyer. In this book the design and construction 
of all details of the locomotive and tender are con- 
sidered from a practical standpoint. It contains 
iilustrations of details made from working draw- 
ings, accompanied by plain directions for design- 
ing, and rules and tables for construction. Adapted 
to office and shop use. Price, $10. Published by 
John Wiley & Sons, 53 East Tenth street, New 
York. 
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Small Gas Engines—Firing Bituminous 
Coal. 


By W. H 


Boovu, 
I have received several inquiries as to the 
with I was so much 


we 
rhe 


small gas engine which 


impressed. It was the Dawson engine. 


Day gas engine is also, | believe, a most in- 
teresting engine, and only requires to be 


started in rotation in the desired direction to 


run. It a reversible 
The office 


of the Dawson engine is in Queen Victoria 


continue to so is thus 


engine, according as it is started. 


street. Butit isin large as well as in small 
gas engines that considerable progress is 
being made, both in the engine and in gas 


producers for supplying them. <A gas pro- 


ducer on quite a new system of operation 


was recently described in a French technical 
L’ Energie 


being operated as 


paper, Electrique. In place of 
previous gas producers 
all have been by the forcing of air and steam 
the 
The 
from the 
producer, and thus provides the only 


of action, air flowing into the producer just 


through a mass of incandescent carbon, 
Bénier producer is operated by suction, 

engine draws in its supply of gas 
cause 
as gas is drawn out of it. So long as the 
size of the producer is in fair relation to the 
the engine the 


good, and there cannot 


demands of results are very 
be any excessive gas 
production, as may occur with a producer 
actuated by a fan or blower. In some of the 
tests that were quoted, it appeared, however, 
that the mechanical efficiency of the engine 
the difference of .47 
being absorbed by the friction of the engine 
and the air and gas and it seems 
possible that the gas pump might have been 
of some of 


was only .53 ; large 


pumps, 
a cause the high resistance by 
reason of resistance of the pro- 
ducer. The working piston had a diameter 
of 300 millimeters and a stroke of 439 milli- 


too great 
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meters, the gas and air-compressor pumps 
having a diameter of 290 and 400, and a 
stroke of 209, but in spite of the low me- 
chanical efficiency, as shown on a brake, the 
consumption of coke per effective (French) 
horse-power hour was only .752 kilos., or 
less than 19 pounds per Watt horse-power 
It is pointed out as an advantage of the 
method of working gas producers by aspira 
tion, that there is no escape of the poisonous 
carbon monoxide gas, such as may so easily 
That great 
French authority on gas engines, M. Witz, 


occur with ordinary forms. 
considers this new system to be sound and 
good, probably only requiring to be rendered 
a little more efficient. Not only here, but 
also in France, gas engines are growing 
larger, and gas producers for generating 
what the French term poor gas, to distinguish 
from light-giving gas, are neater, cleaner and 
simpler, and, what is more, they will work 
with bituminous coal and yet, produce fixed 
gases free from depositing substances ; sim- 
ply a saw-dust filter being required to take 
out dust or other accidental impurity that 
would damage the engine. 

The problem of underfiring of bitumin 
ous coal, that has so long been held by many 
as the only means of smokelessly consuming 
such coal, is completely solved in certain gas 
producers in which the coal is placed above 
a column of incandescent fuel, and the gases 
produced are drawn downwards. The suc 
cess of the duplex system of producer in 
which fuel is fed at the top, air is admitted 
at the base of one vessel, and gas drawn off 
at the base of the other, the two vessels being 
joined by a trunk at their upper ends, and 
the travel of the gas reversed by an auto 
matic valve at frequent intervals, so that 
each vessel in turn takes in air or delivers 
gas, should, I think, point out what is need 
ful im the underfiring system, 
carried out, namely, a thick bed of fuel. In 
even a small gas producer the hydrocarbon 


however 


gas, given off from bituminous fuel, must 
travel several feet down the column of 
coked stuff beneath the firing door, and the 
bright column is 
secured in the duplex system by the frequent 
vessel in which air enters 


incandescence of this 


reversals, the 
becoming, of course, the hotter vessel. 
Could we stoke a boiler furnace from be 
neath, there would be two difficulties to 
deal with: First, being below the fire, the 
underlying stratum of green fuel might be 
slow to burn, for it would be cooled by the 
admission through it of the air supply ; 
and, secondly, even if successful, the fire 
would become choked by dirt and dust. In 
the gas producer the fresh fuel is placed 
above the hot fire, and as the fuel cokes it 
falls to the lower part of the 
cylinder, and packing of the fire too closely 


producer 


is prevented by its continued movement, 
the coke finally disappearing, and the clinker 
and dust being raked out from the bottom, 
which is solid, through a water-sealed open- 
ing, the water by its evaporation giving to 
the gas produced the steam of which it 
stands in need. Such a system of under 
firing is easily managed because the so 
called under side as regards direction of 
draft is really the upper side of the fire. 
The fuel is coked by the heat of the fire and 
by the heat coming over from the twin 
vessel, and the gas is ‘‘ fixed” in character 
by its subsequent passage through the thick 
bed of fire, and subsequently burned in the 
engine. In gas thus produced, however, 
there is a loss. The first oxidation of a 
pound of pure carbon is accompanied by 
an evolution of heat to the extent of 4,400 


units. This is when carbon is burned to 
monoxide. But if we take this gas pro- 


juced from one pound of solid carbon and 
burn it to the dioxide form of carbon, we 
find that it now gives off 10,100 heat units, 
and we are thus taught that an atom of 
oxygen combines in one case with an evolu- 
tion of over double the amount of heat pro- 
duced by the combination of the first atom 
of oxygen. There is in fact a difference of 
5.700 units. But this can be explained. 
When a solid becomes liquid, heat disap- 
pears. We may mix ice at 32° Fahr. with a 
certain proportion of water at 200° Fabhr., 
and yet the mixture has still a temperature 
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of only 82° Fahr. 


apparent or sensible heat has become hidden 


This is because the 
in the water for the ice has disappeared. 
Exactly the same occurs with steam. Add 
heat to water at 212 degrees and the steam 
produced in an open vessel is still only at 
212 degrees temperature. In burning carbon, 
either as coke or anthracite or any other 
form, we have to change it at one operation 
from a solid to a gaseous form, and in so 
doing we render latent both the heat neces- 
sary to liquefy carbon and that necessary to 
evaporate it. These operations cannot be 
performed on carbon alone unless possibly 
they might be proved to take place in the 
crater of an are lamp carbon, but in com- 
bination with oxygen carbon becomes a gas, 
and the latent heat of 
absorbed all the same, and may be assumed 


vaporization is 


as 5,700 units per pound, or the difference 
between the sensible heat produced by the 
first and second oxidations. 

In gas-producer work it is usual to pass 
the gas through coolers, and to store it in a 
holder, and the bulk of the 4,400 units pro 
duced in the process are radiated to the 
atmosphere. It is obvious, therefore, that 
in the Bénier apparatus the quick and direct 
use of the gas ought to prove an economy 
if the dilatation of the bulk of the gas be 
not an obstacle in its use so hot, and where 
cooling pipes are employed, it follows that 
the air flowing to the producer might be 
made to take up heat from these pipes. 

If it were not for the large amount of 


a y) 
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engine is working at half effect only, and 
we all knowit. But the time will come 
when we shall not be obliged thus to waste 


its energy, and anything over ? pound of 





fuel per horse-power hour will be thought 
wasteful. 
London, England. 
——_- > oe —_—__ 
A Handy Lathe Tool—A Good Soda 
Kettle—A Tool-room Combination. 


By JAMES F. HOBART. 


A very handy rig for supporting a lathe 
tool when taking a deep cut is shown by 
Fig. 1. 


post 4 in the usual manner. 


The tool a is supported in the tool 
A support ¢ is 
placed under the tool, near the cutting end, 
The nut at the 
lower part of ¢ permits of a slight adjust 


as shown in the engraving. 


ment in length of support, sufficient to make 
it fit tightly between the slide rest and the 
tool. This rest is almost a necessity when 
cutting off large iron castings, and it can 
also be used to advantage in all face-up 
work of large diameter. Its simplicity is its 
best recommendation. 

I was in Mr. Brady’s shop the other day 
and heard a compliment paid to the proprie 
tor which 
years he has been familiarly known as Jim 
Brady among his friends. Upon this occa- 
sion one gentleman referred to him as Jig 
Brady. 
the peculiar fitness of the name will be ap- 
parent—Mr. Brady's inclination to jigs for 
doing nearly all kinds of work being known 
and appreciated by the trade generally. It 
is in his shop that a soda kettle is located 
which will be described. 


deserves mention. For many 


To everyone of his acquaintance 


Fig. 2 shows asection of the kettlerand 
the steam and water connections. The ma 
-\ 
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Some Hanpy TOOLS 


nitrogen in air, the great excess of air used 
in a gas engine, beyond that necessary for 
combustion, would render it possible to save 
some of the heat that now goes to waste in 
the exhaust by turning a portion of the 
exhaust back through the producer, thus 
reconverting the carbonic acid to monoxide, 
and saving the heat otherwise thrown away. 
The gradual accumulation of nitrogen pre- 
vents this economy being attempted. But 
it is clear that so long as we reject the 4,400 
heat units produced when we make pro- 
ducer gas, we are throwing away at the 
outset nearly a third of our fuel. In the 
We get all 
the heat of combustion in the furnace, but 
we sent about a third of it up the chimney. 
In the steam boiler, too, we dilute the tem- 
perature by using from fifty to one hundred 
per cent. more air than necessary. 


steam boiler we do not do this. 


This is a 
serious loss of efficiency. Inthe gas engine 
the same thing is done by using an excess 
of air in the cylinder, and in the gas engine 
we’ put a cold jacket round the cylinder, 
and at one stroke reduce the efficiency by 
one-half, because we have no means yet 
available of using the gas at the temperature 
of combustion. Thus it is that the efficiency 
of the gas engine is so much less than it 
But the 
steam engine works always at its highest 
possible efficiency, if we will allow it, and 
in this it differs from the gas engine, which 
requires to be curbed. 


could be made for a few minutes. 


In other words, we 
cannot see ahead any serious augmentation 
of the efficiency of steam, whereas the gas 


The inner shell of kettle 
proper a and the outer shell 4 were both 
swept up in a venture without any pattern 
The metal is thick enough to 
stand 60 or 70 pounds of steam. The 
vessel is made flaring at the top as shown 


terial is cast-iron. 


being made. 


for two purposes: to make it easy to form 
the joint ¢, also to form a flaring dish that 
both liquids and solids may be easily placed 
in the kettle. 

Fig. 3 shows the stand which supports the 
kettle. It is made of bar-iron about 4 inch 
thick and 2 inches wide. The four parts are 
riveted and welded up as shown. When 
used on small work, the articles to be treated 
are placed in the strainer, Fig. 4. This is 
made of heavy galvanized iron perforated as 
shown, the bail being riveted on and made 
long enough to project quite a distance 
above the kettle, so that there will be no 
danger of being scalded by steam when re- 
moving the contents. 

A tool maker in a large shop, Mr. F. W. 
Hamlin, B. & A. Locomotive Repair Shop, 
Boston, favors the writer with the following 
ideas: Fig. 6 shows a handy rig got up for 
heating soldering irons, taps, dies or any 
small pieces of steel. The tool holder a@ is 
made of iron as shown, and when used is 
held in a vise. The Bunsen burner used in 
connection with this apparatus is a_ little 
different from ordinary Bunsen burners inas- 
much as the shelle slides up and down to 
regulate the flow of air, instead of turning 
round as isusual with this class of machine. 
The burner is placed underneath the wire 
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loop d which supports the work. The lo 
passes through holes drilled in the pin 
By removing the wire loop the tool hold 
can be made to support a soldering iron 
shank of the iron being placed in the bh 
lowed out space shown at 4g. 

Another part of the 
sketched at h. 


over the top of the burner 7, and when 


Bunsen burner 
This part is made to fit 


place forms an excellent support for ar 
vessel in which it is desired to heat wate: 
or cotfee, for instance. 
a 
Modern Furnace ys. Cupola Practi 
By THos. D. Wesr. 

Improvements in blast furnace practi 
have resulted in an economy and gener 
advanced practice far surpassing found 
cupola practice. Great importance is 
tached to the shape of a furnace lini: 
There is no end to the different angles, et: 
given to furnaces; each style having 
advocate, until at last we have Hawden ; 
Howsen, of Middleborough, England, w 
are using and advocating the plan of turni: 
present forms upside down. When expe: 
enced furnacemen thus disagree, it is b 
fitting for a foundryman in explaining t! 
construction, etc., of a blast furnace to pi 
sent its principles and ideas as related 
cupola practice. 

At the present time the writer is managi! 
a foundry which is surrounded by sever 
furnaces, and is but about 300 feet from 
concern that has torn down a furnace ar 
just erected a modern one of larger capacit 
which is making about 175 tons of iron ever 
24 hours. As this is an old establish 
concern, and its managers are men of lor 
experience, I havé asked the privilege 
illustrating the general principle and outli: 
of their furnace, as seen at Figs. 1 and 2 
and will use this in aiding me to compar 
furnace with cupola practice. The reaso 
for the furnace being contracted at th 
hearth, or that portion containing its tuyere 
is mainly to aid the blast in reaching th 
center of the furnace, and cause a more evs 
distribution of its pressure throughout thi 
fuel. There are some who advocate build 
ing the hearth of a furnace but a foot or tw: 
smaller than the largest diameter at th 
bosh, claiming that it soon burns out. ji 
made much smaller; but to judge from my) 
observation and inquiry from many experi 
enced furnacemen, the form of hearth show: 
is best, as such a form can be well mai! 
tained through a long service by reason of 
good system of water coolers keeping th 
outside of the hearth cool, and lowering th 
temperature of all the area subjected 1 
heat. It is also claimed that such a forn 
not only aids the blast to reach the center 
but the ‘‘ batter” or bevel of such a bosh as 
shown assists in supporting the weight « 
stock charged, thus lessening pressure at th 
tap hole, permitting the metal to be und 
better control, with less liability to cut th 
breast as the metal flows out to the runner 
When such a sized furnace as shown is fu 
of stock (coke, ore and lime) the weigh! 
bearing down on the hearth when a furna 
is working properly is something like 100 
tons of coke, 160 tons of ore, and 35 tons o! 
lime, a total of about 300 tons. Such 
weight must be very effective in crushin: 
the almost fusible stock in the reduced bod 
of the bosh so as to greatly retard the pen 
tration of blast, and be one reason for tl! 
high pressure found necessary in furna 
practice. 

Gradually decreasing the diameter of t! 
stack from its larger portion joining t! 
bosh up to the top, is mainly to assist 
preventing the stock from ‘‘ scaffolding 
which in foundry practice means ‘ hangi! 
up.” This, as all founders know, is gene! 
ally due to iron charged forming a wedge t 
block itself from descending, acting as 
were like the key-stone of an arch, which 
once loosened permits the whole structu: 
to fall. In the furnace ‘‘scaffolding” 
more due to a layer of stock being fused 
a solid union from the effects of the hea 
reducing it first to a mushy, half molt 


state on its movement downward to th 
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sing point, which is said to range from 
When 
nacemen experience trouble with ‘‘scaf 
ling,” they often resort to the use of 
re fuel than when all is working well. 

additional percentage of fuel causes 


to four feet above the tuyeres. 


ereater heat in the reduction zones, 
king the stock more plastic, preventing 
solid union, and making it give away 
ier from the walls of the furnace. It 
<es about fourteen hours for stock to work 
wn from the top to be tapped out as iron. 
The ‘‘ scaffolding” of a furnace is a very 
mmon affair, and one which often results 
sustrously. I have seen a ‘‘slip” cause 
ich an explosion as to lift up the ‘ bell” 
id ‘‘hopper” F and A, throwing them 
it almost on top of the furnace platform, 
nd straining all parts to such an extent that 
was a question if the furnace shell was 
fe to be relied upon. I have heard of the 
ell and hopper being blown about 20 feet 
rom a furnace. Within the last year plans 
ve been adopted to relieve sudden gas 


=. 


ressure, some of which are working very 
itisfactorily, especially the system used on 
e furnace joining our foundry, and de 
ened and patented by Mr. P. C. Reed, the 
urnace superintendent, and shown in Fig. 
The idea is to build four large openings 
equally divided around the circumference, 
nd within a few feet of the top of the stack, 
having these connected with flues branching 
upward about 8 feet high, and closed by 
means of valves hung on pivots, as seen at 
HW sH, Fig. 1, 


that they will open themselves when any 


and so regulated by weight 


excess of ordinary pressure is created in the 
furnace. This late improvement is a step 
forward in furnace practice which greatly 
diminishes the risk of accidents and loss of 
life, but it still remains to better guard 
igainst the evils of scaffolding or the slip 
ping of stock, so detrimental to successful 
furnacing, and which often requires several 
days after a slip to get a furnace back again 
to satisfactory working. A ‘‘slip” in a 
furnace often means the falling of from 25 to 
200 tons of stock, a hight of from 1 to 10 
feet. The contemplation of this taking place 
within a furnace filled with combustible 
gases, heated stock and liquid metal, should 
enable a man to form some conception of 
the damage that could be done, and the 
reason Why all hands working around the 
furnace have good cause to fear a slip. 
The *‘ scaffolding” of stock can take place 
it most any portion or hight of a furnace, 
ind can prove so disastrous as to disable 
or make unsafe the working parts of a 
furnace, In such cases the blast is shut off 
until necessary repairs are made, and which 
if of an elaborate nature may often call for 
the ‘blowing out” of a furnace. 

The reason for stock ‘‘ scaffolding” in the 
furnace is chiefly due to irregularity in the 
lining. The constant friction of the stock 
in working downward cuts cavities into the 
lining, often forming regular shelves upon 
which the stock can easily hang up. The 
longer a furnace runs, the more favorable 
it becomes to scaffolding, and when we are 

ld that ore is an element to first become 

ummy and plastic before it melts to a fluid 
state, the founder can readily perceive why 
nuch trouble can be expected from ‘‘scaf- 

lding” and ‘‘slips” in a furnace, causing 
an irregularity in the product, and dis 
irranging all calculations of the furnace 
manager in obtaining the character of iron 
desired. These conditions should enable the 
founder to perceive that relying on any 
pecial brand being always the same from 
ny furnace is a very uncertain reliance. If 
it were not possible for such 

scaffolding ”’ 


‘slips”’ or 
to occur, the greatest risks, 
ifticulty and worry in managing a furnace 
ight be said to be removed. 


CONSTRUCTION OF TUYERES AND PROTEC- 
TION TO LINING. 


\t B, Fig. 2, are shown ideas involved in 
construction and principle of furnace 
iyeres. For the size of furnace shown, 
cight tuyeres are evenly divided around the 
rcumference, and project from 6 to 10 
aches beyond the lining, for the purpose of 


aiding the blast to reach the center, and 
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assist in preventing tuyeres ‘‘ bunging up,” 
as the farther in beyond the walls of the 
hearth such tuyeres can project, the greater 
the heat to prevent chilling at the end of the 
tuyere. This also protects the lining. It 
is claimed that a tuyere protruding no 
farther than the face of the lining would 
rapidly cut out the brickwork at that point. 
I believe there is much importance to be 
attached to this method, for in my experi 
ence with cupola work, I have found, by 
experimenting with tuyeres protruding into 
the cupola with a design of bringing the 
blast pressure more to the center, that the 
lining was not burned out nearly so rapidly 
as with the tuyere’s face even with the 
lining, as is the general practice. From a 
study of this principle in furnace practice, 
it would seem that a water tuyere inserted 
into a cupola on the plan of a furnace should 
be very beneficial in preserving the lining. 
This idea, for those founders who have a 
class of work very destructive to linings, is 
one not to be ignored. 

These furnace tuyeres are made of an 
alloy chiefly composed of copper so as to 
approach a bronze metal. This class of 
metal has been found the best to prevent the 
melted iron, as it drops down, from adhering 
to or clogging around the tuyeres, which, if 
it should occur, would be very trouble 
some and liable to cause much damage. 
When tuyeres are found leaking it becomes 
necessary to pull them out and replace them 
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is shut off and the tuyere is pulled out, 
thereby leaving a big hole to work through, 
and by means of sledges and steel bars an 
opening is cut into the furnace and the 
cold, chilled debris pulled backward out of 
it. In replacing such a tuyere, a large lump 
of clay is pushed forward into the face of 
the hole, and then the tuyere is pressed or 
knocked inward against the pressure of the 
stock in the furnace until it is in its right 
place. After this is done any clay that 
might block up the hole in the tuyere to 
prevent blast to the furnace is broken away 
by means of a bar, and after the water pipes 
are attached, the blast is again put on. The 
reason for first pressing the lump of clay 
into the furnace before inserting the tuyere 
is for the purpose of protecting the tuyere 
from the melting heat of the furnace until 
it can be properly replaced and water attach 
ments reliably made. The removal or inser 
tion of furnace tuyeres is an operation very 
readily performed owing to the taper seen 
in the stationary sleeve at 7’, Fig. 2. This 
stationary tuyere support is cast hollow, of 


the same metal as the tuyere proper, and is 


kept cool by a tlow of water going in at W 


and coming out at # It is very rare that 
one of these sleeves is required to be re 


moved, as they do not project into the 


h 
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FURNACE Vs. CUPOLA PRACTICE 


with new ones, which are always previously 
tested by water pressure to learn if they are 
sound. There are several ways a furnace 
man can tell if water is leaking into his 
furnace. The plan generally followed to 
first locate a leak, is to insert a rod of iron 
through a peep hole 4. If upon withdrawal 
moisture is found on it, leakage is then 
known toexist. The plainest evidence of 
a large leakage is an excess of gas in the 
hot-blast oven, by some called ‘‘ wild gas,” 
or by steam escaping outward from the 
furnace at the point of leakage, or, third, by 
the fact that the iron produced is up in 
sulphur; and often, instead of the furnace 
producing a No. 1 iron as desired, it may 
range from a No. 2 up to ‘‘ white iron.” 
To prevent these tuyeres from melting or 
burning away from exposure to the heat of 
the fuel and hot blast, a constant stream of 
cold water flows through them, going in at 
HT, and coming out at P. Often through 
irregular workings, tuyeres may become 
bunged up as in cupola practice, and the 
method generally followed to open them, is 
to shut off the blast and endeavor to knock 
a hole through the chilled material, after 
which the hot blast (of about 900 degrees 
heat) with its high pressure, which ranges 
from 4 to 10 pounds, instead of 8 to 16 
ounces as in cupola practice, will generally 
cut or burn away the chilled material front- 
ing the tuyeres. Should this fail, the blast 


furnace, as is the case with the tuyere 
proper. 


It is very important in furnace construc- 


tion to provide means to keep it cool, as this 
is a necessity to long continued running. 
Some furnaces are better provided with 
In the fur 
nace shown water is admitted to a sus 


cooling appliances than others 


pended cast-iron receiver (as seen at YX) 
which encircles the furnace, excepting an 
opening of about two feet at the front or 
breast side of the furnace. The cold water 
is admitted to this receiver in its lower divi 
sion at M, and after having done its work it 
flows into the upper division and is carried 
off through the waste pipe V. The pipes 
marked Y are those admitting the cold water 
to the coolers, and P those returning the 
heated water to the waste receiver. At V VV 
are seen some of the many coolers which 
are built in the furnace lining to preserve its 
life. In the furnace shown these are laid in 
layers about 30 inches apart in hight, and 
bas about two feet of space between them. 
Some furnaces have them built much closer 
than this, both in hight and circumference. 
There are various different plans of coolers 
used with furnaces. The coolers here illus 
trated are made of cast-iron about three 
inches thick by two feet square, and each 
has three independent coils of one and one 
half-inch pipe cast in it, so arranged that 
should the front coil be attacked by the heat 


251 


as it burns out the lining, it can be 
shut off, and the inner coils be made opera 
tive independently or as a whole Some 
furnaces have these cgolers made of bronze 
cast hollow It is very seldom trouble is 
experienced with the coolers shown, and if 
any should occur, arrangements permit their 
At L is seen 
a two-inch pipe, perforated with one-eighth 


being taken out and replaced 


inch holes about two inches apart, which en 
circles the furnace and keeps a_ constant 
stream of cool water running down the plate 
Zwhich supports the hearth portion of the 
furnace. This water runs down on the outer 
surface of the plate to a reservoir R, which 
can be let fill up with water to a hight of 
three feet, should it be found necessary to 
protect the lower portion of the hearth with 
a heavy body of water. A valve is so ar 
ranged in this lower reservoir R that any 
It is no 
unusual occurrence for the metal to break 


hight of water can be maintained. 


out at this portion of a furnace, resulting in 
much danger to property and life. The 
furnaceman’s lot is by no means one the 
founder need envy, for he shares very fairly 
the troubles and dangers he has who ‘* med- 
dles with hot iron.” 

At this point 1 would call the founder’s 
attention to the fact of no boiler casings or 
shell being used to support that portion of 
the hearth and bosh which inclose the tuyeres 
and water coolers V. 

This portion of the furnace has its fire 
brick work supported only by means of 
wrought-iron bands, six inches wide by one 
inch thick, which encircle this portion at 
the hight of every two feet as seen at 8, 
The idea of not encasing this part with solid 
boiler plates riveted together, asis done with 
the balance of the furnace, is so as to permit 
this portion of the furnace brickwork to be 
exposed to the cooling of the atmosphere all 
that is possible. It is at this unprotected 
part of the bosh and hearth that the lining 
is subjected to the greatest heat, and hence 
the reason for the arrangement of coolers and 
exposure of the outer surface of the lining 
as has been described. | have every reason 
to believe that attention will be paid by 
many founders in a few years to the matter 
of providing afrangements for protecting 
the ‘‘melting point’ of a cupola, and the 
principles herein described cannot but be of 
much assistance in aiding to form ideas for 
such appliances. While there are specialties 
in founding that these ideas will be of little 
or no value for, still we have, even at the 
present day, some that could well use such 
appliances for keeping cool the ‘* melting 
point” to good advantage. There is a tend 
ency in some lines to attain continuous 
melting, and with such these ideas cannot but 
be of value. As an amusing incident, the 
writer some time back witnessed a_ heat 
being run in which three men with buckets 
and one with a hose were throwing water on 
acupola shell to keep it from burning out, 
until sufficient iron could be melted for a 
big casting which was to be poured. Had 
this founder been aware of blast furnace 
practice, he no doubt would feel like utiliz- 
ing some of its cooling appliances as a labor 
saving device, should he have another heat 
under the same conditions. 





-<—>- 
Machine Wipers of Raw Silk. 





Machine wipers, made of raw silk, are 
being introduced by a Philadelphia silk 
manufacturer, and it is claimed that they 
are the best thing yet used for that purpose, 
chiefly because they are entirely free from 
danger of spontaneous combustion, and 
leave no fibers or shreds adhering to ma 
chines on which they are used. A special 
compound is furnished for cleansing them, 
and their cost is said to compare very 
favorably with any other cleaning imple- 
ment. 

——- >a —-— 

It is our intention to publish in next 
week’s issue, some account of the life and 
work of Frederick E. Sickels. This will be 
illustrated upon a liberal scale, and eminent 
engineers will take part in its preparation. 
Mr. Chas. T. Porter contributes some very 
valuable and very interesting historical facts 
to this account. 
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NEW CATALOGS. 


We have received from Perry Ransom, Oshkosh, 
Wis., 
in which illustrations and descriptions of a line of 


a catalog of polishing and buffing machines, 


such machinery are 


We have from Henion & Hubbell, 61 
North Jefferson street, Chicago, Ill., a special mill 


given. 


received 


pump circular, illustrating and describing belt and 


electrically driven pumps of various forms for 
paper makers and other uses 
The Deane Steam Pump Co., Holyoke, Mass., 


have issued a number of small pamphlets, each 
devoted to some special type of pump made by 
that company. They include a great variety of 
pumping machinery, and are sent on application. 

We have received from the Baldwinsville Centrifu- 
gal Pump Works, 715-723 West Fayette street, Syra 
cuse, N. Y., “Catalog C,’’ which describes and 
illustrates centrifugal and triplex pumping ma 
chinery, together with pipes, fittings, valves, etc., 
used with such machinery. 

We have received from W. H. Ermentrout, 
Reading, Pa., a catalog illustrating and describing 
special machinery made y him for finishing hats 
There are engravings also of planer chucks of 
novel construction, and also some drill presses, 
polishing and buffing machines, etc. 

The Hilles & Jones Co., Wilmington, Del., have 
issued a supplementary catalog of the special line 
of machine tools built by them, which includes 
punches and shears of various forms driven by 
belts, engines and electric motors; there are also 
illustrations and of plate-bending 
rolls, straightening rolls, and vertical milling ma 
chines. 


descriptions 


We have received from the Q. & C. Co., 703-706 


Western Union Building, Chicago, Ill., an illus 
trated catalog of machinery for cold-sawing 
metals. It contains much useful information on 


this subject, and will well repay an imspection, 
especially by those who have given little attention 
to.this method of working metals. It is standard 


ad 


size (6’’x9"’). 


We have received from Wells Bros. & Co., Green- 
field, Mass., a catalog of screw cutting tools and 


machinery, which includes taps and dies, die 


stocks of various kinds, dies for use in the screw 
machine, hand and power-driven machinery for 
bolt cutting, nut tapping, etc. There are 
illustrations of other machines, designed especially 
for blacksmiths’ It is standard size, 6’'x9’’, 
We have received from the Mason Regulator 
10 Central street, Boston, Mass., a small price 
list and catalog of steam-regulating devices manu 
factured by them. It is illustrated with perspec 
tive and sectional engravings of the various devices 
which have been brought out by this company, 
and will, of course, be found of interest to all who 
have to do with steam plants. 
plication, to any address. 


also 
use. 


Co., 


It is sent, upon ap- 

















The Great Northern Railway is to be extended 
to Victoria, B. C. 


It is said that the Weymouth and Braintree 
(Mass.) Street Railway line will be extended, 


The Pendleton Ground Mining Co., of Gardiner, 
Maine, will build a mill this spring. 


The Duncombe Stucco Mills, at Fort Dodge, Ia., 
destroyed by fire recently, will be rebuilt. 


The Lancaster (Mass.) Slate Co. is going to erect 
additions to its plant in the coming spring. 


The Spearman furnace in Sharpsville, Pa., will 
be rebuilt as soon as the weather will permit. 


It is said that the Junction Iron and Steel Com- 
pany will erect a new plant at Mingo, Ohio. 


The Gurdon Lumber Co., of Gurdon, Ark., have 
in contemplation the rebuilding of their mill. 


The Lyman Corporation, of Holyoke, Mass., will 
build a new mill. It will be 236 by 96 feet, and 
will be five stories high. 


A company is being organized to build an elec- 


tric line from Toledo to Sylvania, Ohio. George 





W. Acker, of Toledo, Ohio, is interested, 


The Westinghouse Air-brake Works, of Wil 
merding, Pa., has resumed operations in its shops, 
and 3,000 men will be given employment. 

The new plant of the Western Iron and Steel 
Company, at Lake View, Wasb., has just been 
completed, and is now ready for operation. 

The Wheeler-Sterling Co., of McKeesport. Pa., 
has decided to increase the capacity of its plant, 
and work has commenced on a new rolling-mill. 

The Bennington & Woodford (Vt.) Electric 
Railroad Company propose to construct an electric 
road to run from Camp Comfort to Bennington 

The Saginaw (Mich.) Clay Mfg. Co. has purchased 
the Latterson mill site, on which it will locate its 


plant. The work on the new plant will commence 
soon, 
The Locomotive Valve Gear Co., of St. Louis, 


Mo., has been organized, with a capital stock of 
$50,000, by W. J. Lewis and B. F. Clark, who will 
erect a plant. 

A street railway will be built at Batavia, N. Y. 
The work on the road will commence as soon as 
the weather will permit. Mr. Wilgus is president 
of the enterprise. 

I. L. Ellwood, of Sycamore, Ill., has announced 
that the Chicago Great Western Railroad will build 
a track from Sycamore to DeKalb, IIl., within the 
next three months, 

The York (Pa.) Mfg. Co. have decided to immedi- 
ately commence the erection of a large plant at 
the juncture of West York avenue and the Western 
Maryland Railroad. 

Arrangements are being made to construct a 
trolley road from Port Jefferson to Patchogue, 
Long Island, N. Y. T. W. Fanning and Capt. J. L. 
Tooker, of Port Jefferson, are interested. 

The Yankton (S. D.) Electric and Mfg. Co. has 
been organized, with a capital stock of $40,000. 
The organizers are John McGregor, R. B. McGregor, 
Otto R. Brandt, F. H. Evans, and George Comling. 


A syndicate of Boston capitalists have purchased 
the horse car street railway line at Parkersburg, 
W. Va., and will convert it into an electric line. 
Work will be commenced on the new road in a 
very short time. 


The Solvay Process Co., of Syracuse, M. Y., has 
purchased a tract of land in Detroit, for which 








they are said to have paid $210,000. On this lar 
it is proposed to build a new manufacturing plar 
which will be a branch of the establishment 
Syracuse. 

The Armstrong Bros. Tool Chicago, | 
write us that business is good with them, and t} 
they recently shipped two dozen of their Ar 
strong boring tools to Russia upon an order r 
ceived through their advertisement in the Ame: 
CAN MACHINIST. 


Co. 


The Carpentersville, Elgin & Aurora Railr 
Company, which has just been incorporated. pr 
to railroad from Dundee 
Aurora, Ill. The incorporators are A. B. Churc} 
D. B. Sherwood, Wm Lane, 
Dunbar Waldron, and M. Peck, all 
Elgin, Il. 

The Bonta Plate Glass Co., of Scranton, Pa., h 
placed the contract for its new building with t! 
Berlin Iron Bridge Co., of East Berlin, Conn. T! 
bnilding will be 140 feet wide and 1,144 feet lon, 
covered with the Berlin Iron Bridge Company 
patent anti-condensation corrugated iron ro 
covering. 


pose construct a 
Grote, James B. 
George 


The new power plant for the Nassau Electri 
Co., at South Brooklyn, N. Y., is fully complete 
This building was designed and built by the Berli 
Iron Bridge Co., of East Berlin, Conn. The engi 
and dynamo room is 58 feet wide and 150 feet long 
equipped with a 13-ton crane having a travel the 
full length of the building. This portion of t} 
plant is covered with the Berlin Iron Bridge Com 
pany'’s patent anti-condensation corrugated iro: 
roof lining. The boiler room is 47 feet in widt 
and of the same length as the engine and dynan 
room, and is so arranged that 2,000 tons of coa 
can be stored in the pockets. The entire construc 
tion is of iron, and the buildings, when completed 
will be fire-proof, 








Machinists’ Supplies and Iron. 


New York, March 23, 1895. 
Iron—American Pig—We quote standard brands, 
$12 to $12.50 for No. 1; $11 to $12 for No. 
and $10.50 to $11 for No 2 Plain. Southern brands 
11.25 to $11.50 for No. 1; $10.25 to $11 for No. 2 
10to $10.50 for No. 3; $10.50 to $10.75 for No. 1 
soft; $10.25 to $10.75 for No. 2soft; and Foundry 
No. 4, $9.50 to $10. 





REDUCING VALVES 


For reducing and maintaining an even steam, air or water 


pressure. 


These valves have been on the market for years, and 


are used by all the best and largest steam plants of the world. 


MASON REGULATOR CO., Boston, Mass. 















ELECTRIC, STEAM 
AND PULLEY TYPES, 
GREATEST AIR VOLUME, 
LEAST POWER 











BUFFALO 
VENTILATING FANS 


b AGE CO, a 
V Burparof? Burrato, NY usa. 








Chicago 
Office, 
22 and 24 
West 
Randolph 
Street. 








ROGRESSIVE AND G) 
c~APARTMENT 











LEMENTARY 


MECHANICS. 


numa’ ©Y FE. S. DANA. 


i2@mo Cloth, 


JOHN WILEY & SONS, New York. 


$1.50. 


See AMERICAN MACHINIST, 
March 21, page 226. 





Ready Made Iron Gears. 
Ready Made Brass Gears. 
Gears Made to Order. 
Gear Cutting. 

1895 Gear k, Free. 
Treatise on Gears, $1.00. 
GEORGE B. GRANT, 
Lexington, Mass. 

and 126 South lith St., 
Philadelphia, Pa., 

and 86 Seneca St., 
Cleveland, Ohio. 








CLOUGH’S DUPLEX CEAR CUTTER. 


One pair cuts from 12 teeth (and 
all intermediate sizes) to a Rack. 
For jobbing and experimental work 
the best. 16 P. and finer can be 
made to mill off tops of teeth. Kept 
in stock and shipped promptly. Spec- 
ial work to order. 


Send for Circular. 
M. CLOUGH, 
TOLLAND, CONN. 


ut 





R. 





THE STURTEVANT 


PORTA 


ALL SIZES & STYLES 
BF STURTEVANT C8 





tHE STURTEVANT 2 


FOR CATALOGUES 


BESTURTEVANT © 


SEND 











BOSTON. MASS. 


NEW YORK. PHILA HICA 


)ON 





em 





BORING AND TURNING MILLS 


ARE SUPERIOR TO LATHES FOR FACE PLATE WORK. 


We have a variety of sizes and a large stock 
for immediate shipment. 


THE BULLARD MACHINE TOOL CO., 


E. P. BULLARD, Pres’t. 


BRIDCEPORT, CONN. 


New York Office, 86 LIBERTY STREET. 





THE DEANE 
BOILER FEED PUMPS, 


PISTON OR PLUNGER PATTERN. 
THE DEANE STEAM PUMP CO., 


HOLYOKE, MASS. 
SEND FOR “ THE DEANE SPECIALTIES.” 








PITTSBURGH, PA. 
CHICAGO, ILL. 
NEW YORK, N.Y. 


Crescent Extra 


The Best Steel you can get anywhere 
for Cold Chisels. 








— 
TRE TAPS PASS CLEAR. 
a MAKING FULL ys" 


SCREWS ATA SINGLE < 


WILEY & RUSSELL MFG. 





FINE SCREW PLATES. 


“Lightning ’* and ‘‘ Green River.” 


Taps, Dies, Reamers, Tap Wrenches, Bolt Cutters 
Drilling Machines, Punching Presses and other 
labor saving Tools. SEND FoR CATALOGUE. 


co, - - Greenfield, Mass. 





BOSTON: 11 & 3 Oliver St., 


“R, MUSHET’S SPECIAL STEEL” 


SAVES LABOB in being able torun at GREATLY INCREASED SPEEDS. FEWER GRINDINGS. No WASTE in redressing. 


SoLE REPRESENTATIVES IN THE UNITED STATES. 


B.M. TONES & CO., 


NEW YORK: (43 Liberty St. 





LATHES! PLANERS!! SHAPERS, &c. | 





9 to 24 in. Swing. 


Modern Design. 
Valuable Features, 


CATALOGUE FREE. j 











We Were 
Not 
Awarded a 
Medal 
at the 
World’s Fair, 


because our tools were not on exhibition ther: 
but our customers write us that every tool built 
by us has proven exactly as represented. Our 
claim is that “Our tools are of the latest and mos' 
approved designs while the workmanship, ma 
terial and finish are of the highest order.” Ou 
catalogue will tell you all about them, Prices 
quoted on application, No time like the presen 
to buy! 


SEBASTIAN LATHE CO., 


117-119 Culvert St., CINCINNATI, 0. 








FOR LAGGING LOCOMOTIVE BOILERS. 





United States, 








87 Maiden Lane, NEW YORK, 


ASBESTOS CEMENT FELTING, ' 


Samples and Descriptive Price List Free by Mail. 


We are prepared to take Contracts for applying 
Steam Pipe and Boiler Coverings in any part of the 


H.W. JOWNS MANUFACTURING CO,, 
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Antimony—The market is quiet, business improv- 

i. We quote L. X., 8lgc. to 834c.; Cookson’s, 
sige. to 8lgc.; Hallett’s, 74¢c. to 7.20c.; and U. 8. 

rench Star, 74¢c. 

Lard Oil—Prime City we quote at 53c. to 54e. 

Copper—There 1s no improvement in the market, 

it a better feeling prevails. Lake Copper i- 

ioted at 93¢c. to 9.40c. Casting Copper is held at 

to 9L4c 

Lead—The market is strong, and business de 

dedly improving, with an advance in prices. 
sellers are now asking 3c. to 3.15¢. for New York 
lelivery. 

Spelter—The market continues dull, with searce- 
y any change in the demand. Seilers quote 3.20c. 
to 3 tc. for New York delivery. 

Tin-—The market shows signs of improvement, 
but the volume of business is not up to expecta- 
tions. Holders are asking 13.90c. to 13.95c. for 

rompt delivery. 











* WAN TED* 


** Situation and Help” Advertisements only inserted 
under this head. Rate 30 cents a line for each inser- 
tion, About seven words make aline. Copy should be 
sent to reach us not later than Saturday morning for 
he ensuing week's issue. Answers addressed to our 
“are will be forwarded. 





Wanted—Agents traveling and local to sell steam 
spec’s; good commission. Mfr.,1115 State St,Erie,Pa. 
Mechanical draftsman, 4 years’ prac. experience. 
tech, education, wants pos. Draftsman, Au. Macu, 





Mech. draftsman & engineer wants position; good 
refs.; N. Y. preferred. Box 139, Am. MacHuinist. 

Agents wanted for a fast-selling“Boiler-room spe- 
cialty. Essex Bros. Mfg. Co., Lorain, Ohio. 

Draftsman (22), tech. education, 3 years’ practical 
exp., desires change; bestrefs. Box 144, Am. Macu 

Patternmaker wanted. Address Machinery, 
P. O. Box 886, New Haven, Conn. 


Wanted—Employ’t by Ist-class, all-round machin 
ist & tool maker. Address Experienced, Am. Macu. 


Draftsman (25) tech. education, 9 years machine 
shop and drawing office experience, desires pos.; 
engines or pumps. Box 141, AMERICAN MACHINIST 


Wanted—Mechanical draftsman & designer, one 
familiar with printing machinery preferred: state 
age, exp., & salary expected. Box 143, Am. Macu. 


Wanted—A situation as draftsman; has had 
several years experience in marine and gen. engi 
neering wurk. Address W. B., Am. MacuINist 


Wanted—Foremansbip of machine shop. Experi- 
enced. able and energetic. Good references. New 
York State pref’d; age, 32. ‘Earnest,’ Am. Macn. 


A first-class man wants position as foreman (or to 
lay out) in either boiler or gas-holder works; Al 
refs. (.0 years’ experience). Address Box 124, 
AMERICAN MACHINIST. 


A good machine shop, with new tools and young 
management, situated near Cincinnati, Ohio, wants 
to correspond with parties wanting machinery 
built. Middletown Machine Co., Middletown, Obio. 





DON’T ACCEPT ANY SUBSTITUTE FILE. 


INSIST ON HAVING 
NICHOLSON 








VARIETIES FILES 
(X. F.] & INCREMENT CUT FILES. 








CHAS. M. JARVIS, Pres. and Chief Engineer. 


FRANK L. WILCOX, Treasurer. 
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me 
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Builders of 


— Bes 


Engineers, Architects and 


The above material taken direct from a 


building is o 


from one part of the 


BERLIN IRON BRIDGE CO. 


Office and Works, 
No. 8 Railroad Ave., East Berlin, Conn. 


. eee 
 oewot a: imme 





hotograph, shows the interior of a Boiler Shop designed 
and built by us for the Newport News Ship Building and Dry Dock Co., at Newport News, Va. 
The builaing is 100 feet in width by 300 feet in length, the width being divided into two parts 
of 50 feet each, with a row of columns through the center. The entire framework of the 
firon, With light brick walls around the outside, placed between the iron 
posts. Hydraulic traveling cranes control the entire floor surface. The building 
is made very high so as to allow of boilers being removed one over another 


BURR K. FIELD, Vice-President. 
GEO. H. SAGE, Secretary. 
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building to the other. 





SEND FOR OUR ILLUSTRATED CATALOGUE. 





FITCHBURG TOOLS. 


ATHES 








and many more mcdern made metal manipulating machinery manufactured by 


FITCHBURG MACHINE WORKS, ritcuBuRG. Mass. 


After 30 years’ experience devoted 
exclusively to the manufacture of 
metal-working machinery, we are 
in a position TO-DAY to please the 
most critical, and with our im 
fr proved facilities we are ready to 
undertake the BUILDING OF 


SPECIAL MACHINES. 


Mechanical and electrical engineer, and designer 
of electric and steam power plants, complete ; gen 
eral machinery and buildings ; 12 years’ experience, 
wants position. Box 127, AMERICAN MACHINIST 


A practical man of energy and push desires a 
change of location. Fight years’ experience with 
large electrical company. Would lke to corre 
spond with parties in ned of a hustling superin 
tendent. Address Ener; , care AM. MACHINIST 


Mechanical engineer, age 30, thoroughly versed 
in the theory, practice and design of steam and 
refrigerating mach’y, desires sit. as eng’r or de 





signer, competent to assume complete charge and 
responsibility of any work in these branches; 
strictly highest class refs. A. M. B., Aw. Macu. 


Wanted—A master machinist as foreman of a 
marine machine shop; he must have had a large 
experience and practice in shops engaged in build 
ing and repairing marine engines; must be profi 
cient in drawing and accustomed and competent 
to make estimates on such work; pref. would be 
given to a person between the ages of 30 and 45; ap 
plicants may address Master, care of Amer. MACH., 
giving full reply to above with refs. if practicable. 


(Continued on Page 254.) 









ALL KINDS IN STOCK, 


Manufactory, SHEFFIELD. ENG. 
Chief Am. Office, 91 JOHN ST., N.Y. 


D 
RILLS, WM. JESSOP & SONS, LTD. 


DIES, &c. Medal World’s Columbian Exposition 1893. 


BORLER'S STYRIAN TOOL STEELS. 


First Quality for Shop Tools, 
Extra Quality for Expensive Tools, 
Special for Boring and Turning Hard Metals, 


** BOREAS’’ SELF-HARDENINGC. 


HOUGHTON & RICHARDS, °“sceNrs!*" 


148 & 150 Oliver Street, BOSTON. 














C.W.LE COUNT, 


SOUTH NORWALK, CONN. 
; REDUCED PRICE OF LE COUNT'S 





“= —- HEAVY STEEL 000 9 2 4 pume 
3, Xo. Inch, Price, fireS 
B® & scccos bees 40855 w 
eee aris > 
ie = 0 $25 —4 
a See 0359 pS 
gs. Scie, meee § 
3 ae posses 702-8 = 
pis 22S... wera 5 
mS 8...114.., Bose® 

bos .. 80398 
Sey 9....138..... 6 E25 5 =x 
Bed 10....12-9 2.2: 95 38 p 5 ao 
pee ie $4.0000 pio Bes & BS 
¥2el...3 2... 1.2% SEE ‘Ss 
& F* 13...:8 34..... 1:35 BBS B 
oS 7 14....81-8..... 1H 2°98 2 ew 
£8 15 re parapet 1.60 02% 2 ome 
ea 16....312 - 18 6e>6 ep 
et agotres 2105 Se 
So 18....4 12 lead He 
as 9 f eee z | ee | 
Full set of 19 g23.60 Boe 2 
20 (ext.)5 1-2.. 4.00 85> Soe 
Zi (ext.)6 :.5.00° =— && 
One Smal Set of 8—by 14 inchesto20inch, - $6.25 


One Set of 12—by 1-4 in. to 2 in. continued by 1-2in, to4 in, 13.25 


These goods are for sale by CHAS, IRC J 
Lt’d, 21 Cross 8t., London, England. 00 ®CHILL & Co., 
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BETTS MACHINE CO., 


WILMINCTON, DEL. 


MACHINE TOOL BUILDERS. 


Improved Patterns! Late Designs! 








~ SOFT CASTINGS, 


Made from best grades of Pig Iron for 
Light Machinery, Electric Work, etc. 


THE BURR & HOUSTON CO. 


33 TO 39 FRANKLIN ST., BROOKLYN, N. Y. 


THE BEST MECHANICS 


USE 


MY VERNIER CALIPERS. 


Ask your Dealer for them, or send for Catalogue 
and Special Prices to 


E, G. SMITH, Columbia, Pa. 















Foot power 
Star # Screw Cutting 
: Automatic 
Lathes Cross Feed 


9 and 12 inch Swing. 
New Designs. Novel Features. 
Send for Catalogue B. 
SENECA FALLS MFG, COMPANY 
687 Water St., Seneca Falls, N.Y. 
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The Elliott Drill Press 


FOR ANY LICHT WORK. 


LARGE RANGE OF WORK—LOW PRICE. 






THE ELLIOTT DRILL. 
b 





Now Manufactured by 


A. J. WILKINSON & CO., 
180 to 188 WASHINGTON ST., BOSTON, MASS. 
SEND FOR CATALOGUE, 





PMILLING-GUTTERS: 
top E EELS OL 


N™ 


~J-ERLANDSE 


r 


‘ 





ROCKFORD, ILL. 

1 P.O. Box 3,450, 

INGERSOLL 
PATENT 
MILLING 
CUTTERS 


of any size or form. 





. 
Pat. Dec. 24, 188%. 





See AMERICAN Macutvist, March 21, 1895, page 236. 





men. The equipment is almost entirel 


to obtain more. 


respectfully solicit your orders. 


SRVVVVVVEVESEVSVSVESESEEESESEEESESE 


$ Our Pattern and Carpenter Shops are larger than some of our friends realize. 
S They have an area of over 6,000 square feet, and places for twenty-five work- 


outside patterns, and are now doing considerable of this work, but we desire 
We can promise prompt and satisfactory service, and we 


BUILDERS IRON FOUNDRY, 


PROVIDENCE, R. I. 










y new. We have made a great many 








P.H.&F.M.ROOTS, 


Connersville, Indiana. 


CHICAGO OFFICE: 


1405-10 Manhattan Building. 


MANUFACTURERS OF 


T Portable Forges, 
Tuyere Irons, Etc. 


ME HAND BLOWERS, 
Slow speeded, Force 
blast, Durable, Com- 
pact and Cheap. 
Roots’ Foundry 
Blowers, Gas Ex- 
hausters, Etc. 
COOKE & CO, 
Selling Agents, 
163 and 165 
Washington St., 
= _—= NEW YORE. 
In Writing, Please Mention This Paper. 















BOSTON WORKS 


Frank Burgess, Prop., 35 Hartford St., Boston, Mass. 

Any size or style. Spur, Bevel, Spiral, Ratchet, 
Worm, Rack, Elliptic, Internal, etc. Small or large. 
Send for Catalogue. 1,100 sizes of Gears, 





A NEW GRANK SHAPER. 


NOVEL, YET SIMPLE. 


Length of stroke 
B&changed INSTANTANE- 
2 ~ OUSLY while IN MOTION, 






NOTHING LIKE IT. 


Fox Machine Co., 
325 Nor. Front St., 
Grand Rapids, Mich. 
135 Finsbury Pavement, 





QUINT’S 


TURRET DRILLS 


For Drilling and Tapping with 
from 2 to 12 Spindles. 


Sensitive and Positively Driven. 
A. 0, QUINT, Hartford, Conn. 











SOMETHING NEw! 

ne n ry Adjustable Notch 
bo Centre Gauge. 

C&L Price, post paid, 60 cents. 


Coffin & Leighton, 




















London, England. 





SYRACUSE, N. Y. 


WILL DRILL UP TO gee 





WORTHINCTON 
CONDENSER. 


ONLY APPARATUS that can 
MAINTAIN a VACUUM on EN- 
GINES and ELEVATE the dis- 
charge WATER to TANK at 
any height. 

This feature is appreciated by 
PAPER MILLS, SUGAR RE- 
FINERIES, COTTON and 
WOOLEN MILLS. 


HENRY R. WORTHINGTON, 


NEW YORK, 86 and 88 Liberty St. 
BOSTON, 70 rod St. 
PHILADELPHIA, 607 Arch St. 
CLEVELAND, 24 South Water St. 
CHICAGO, 185 to 189 Van Buren St. 
ST. LOUIS, Eighth and St. Charles Sts. 
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y+ MISCELLANEOUS WANTS + 


Advertisements will be inserted under this head at 
85 cents per line, each insertion. Copy should be sent to 
reach ua not later than Saturday morning for the ensu- 
ing week's issue. Answers addressed to our care will 
be forwarded 


Cheap 2d hd lathes & planers. S.M.York,Clev’ vd, 0 
A. Welles, Milwaukee, Wis. 


For Sale—Second-hand drill presses,engine lathes 
& planers. Dietz, Schumacher & Co., Cincinnati, O. 


Calipers & Gauges. F 


models and elec 
Newark, N. J. 


mach’y to order; 
O. Chase, 


Light and fine 
trical work specialty. E 


For Sale—3 H. P. engine and boiler in first-class 
condition, Stuart Keneipp, Box 196, Mt. Carmel, Il! 


Wanted—A purchaser for a good key-seater, by 
Mitts & Merrill, 913 Tilden Street, Saginaw, Mich 


Address 
‘Mich. 


For Sale—A first-class key-seater, new 
Mitts & Merrill, 913 Tilden St., Saginaw, 





"by J. Rose, 
Kingsbury. Bridge 


**Mod’n Mach. Shop Prac., 
new. J.G 


For Sale 
complete. 3 vols.; 
port, Conn 

Wanted 
a first-class key-seater, 
No. 913 Tilden Street, Saginaw, 


To correspond with any one in need of 
Address Mitts & Merrill, 
Mich. 


For Sale 
for particulars 
Carmel), Ill. 


Steam pump, almost new: send stamp 
Stuart Keneipp, Box 196, Mt. 


Wanted—Complete Vol. 1 (1878) AMERICAN MA 
CHINIST; also 1 copy each Jan, 1 & 8, 1881: must be 
in good condition state price. G. L. T., AM. MAcn. 


Would like to meet a man to engage in boiler 
making: office man preferred, or boiler maker; 
$3,000 capital; business is running at present; 
only one shop in the city. Address Box 142, 


AMERICAN MACHINIST 


Introduction and negotiation of Americanpat 
ents and machinery to English manufacturers and 


agents. Write for circular to Geo. Richards, M. I 
M. E., Mechanical and Consulting Engimweer, No. 5 
Laurence Pountney Hill, London, England. 





CLEVELAND TWIST 





Cor. Lake and Kirtland Sts., Cleveland, Ohlo. tive Price List. 


DRILL CO’S. GRIP SOCKETS.” “maa 


PP drills 
can be used with 
smaller shank® 
than ever before, 

No charge for 
the groove in the 
shanks, 


Send for Descrip- 








SECOND-HAND TOOLS IN STOCK, 


MODERN STYLE, LOW PRICES. 








ENGINE LATHES, PLANERS, 

ll in. x 5 ft. Sebastian 20 in. x 6 ft. Pratt & Whitney. 

3“ x 6° Blaisdell 3 °° 4 Pond. ‘ 

4 x 6 Reed with ck. 22 * x 5° Pease, ex. heavy. 

14 ‘* x 6* Hendey Taper. 22 * x 56 ** Putnam, 

14 x 6** Flather. 24“ x 4‘ Blaisdell 

16 * x 6°* Blaisdell. 24° x 6° Powell, 

16 * x 6° Prentice Bros, 30 ** x 8 ** Pond, 

16 x 644** Hendey. 30 ‘** x 8* Whitcomb, 

17 x 10 ** Lathe & Morse. 0 ** x 10** Bancroft. 

20 x 8 * Pond, 36 ** x10 ‘* Lathe & Mors« 

20 x 10“ Putnam. 48 * x12 Fitchburg 2H’'ds, 

22 x a ss Be son. 78 ** x12 “ Bement. 2 H'ds. 

24 x 12 ** Fitchburg. . De 

4 = 98" Porkine © SHAPERS. 

25 ‘* x 12 ‘* New Haven. 8 in. Stroke. Hendey. 

30 x 16 ** Perkins > °° - Gould & Eber. 

43 x16‘ N. ¥. 8. E, Co.,| 14 * se Ftbg. Trav. Head 
Trip'e G'd, 15 ** = Hendey. 

50 in. x 18 ft. Fhg., TripleG'd. | 15 “ o ** Fox” Crank. 

Cabinet Turret Brass Lathe, 18 , ae o Prentiss ‘* Latest.” 
in. Chasing Bar. Carriage | 22 ‘* * Triple Geared 


Feed, 
DRILLS. 

**Sensitive"’ Drills. 
24 in. Prentiss B. G. Auto. Fd, 
28 in. Blaisdell B. G. Auto, Fd. 
Imp. Radial 3 ft. Arm. Brown & Sharpe No. 6 Plain 
Universal Radial 5 ft., Niles. Table 48 x 14, 
UPRIGHT B. &T. MILLS. SCREW MACHINES, 


38 in. with 2Heads, Al order. Pratt & Whitney No.1 with Wire 
7z in. Niles, 2 Heads, Feed, complete 


: **New Pattern ” with 2 in. hole 
HOK. BORING & DRILL- Back Gears and Auto. Turret 
ING MACHINES. MISCELLANEOUS, 
Bement No. 2, Swing 54 in. Steam Hammers, 300-800 |b 
Bement Cylinder Borer, large. 


Bradley Hammer, 40 Ibs, 
BOILER TOOLS. Btiles Presses Nes. 1, 3 and 8. 
Rolls, 5.6 8 and 10 ft. 


Keyseater for Pulleys & Whee 
Gear Cutter 32in. for Light Spur 
Bement Boiler Plate Planer 1¢ 
tt. for l in, Plates. 


Bevel and Worms. 
J 7 J 


Auto, 14 in. Bolt Cutter. 
SUCCESSOR TO 


McCABE, 
E. P, BULLARD’s |'4 Dey St., 
N, ¥Y.Mach’y Warerooms. 


NEW YORK. 


WATE 


TO BUY FOR CASH. 


First-class Second-hand Engine Lathes, 
Planers, Drill Presses, Shapers, Milling 
Machines, etc., address, 
The Fosdick & Plucker Machine Tool Co., 
CINCINNATI, OHIO. 


MILLING MACHINES, 


Garvin No. 2 Hand Feed. 

Brainerd No. 4 Stand. Plair 

Brainerd, No. 3 Stand. “Univ 
16 in. Centers, Cutters, et« 








SEGOND-HAND MACHINE TOOLS. 


ENGINE LATHES. 
16in. x 6 ft. Parker, Taper 
i6in. x 6 ft. Blaisdell 


HAND LATHES, 


4 10in. x 41 in. Garvin 


» 19 r ratte 
16 in x &ft Perkins, Taper 1 12 ny - ee ae eden 
l6in x & ft. Blaisdell 
1 12in. x 5 ft, Back Ge ared 
Isin. x 6't New Haven 1 20in. x 8 ft. ; 
kin x &ft Biaisdell “ 
- Slaisdell AVE TT 
isin x Of. D.W Pond | MISCELLANEOUS 
2%6in. x Oft. Lathe & Morse TOOLS, 
26 in. x 90 ft. Porkins Garvin Profiler, one spindle 
Tin, x l4ft maker unknown No. 2 National Bolt Cutter 
PLANERS, 60 in, Lincoln Gear Cutter, 
16 in. x 16in. x 4 ft. lendey 26 in. Pulley Lathe 
22in. x 22in. x 4 ft. L. W. Pond win. Pulley Lathe 
v2 in. x 22 in. x 6 ft. Pond Ma >in. Cutting-off Machine 
chine Tool Co No, 2 Springfield Tool Grinder, 
24 in. x 24 in. x 5 ft. Putnam No 1 Garvin Screw Machine. 
No.2 “s “6 ‘ 
SHAPERS, No.3 ‘ 
10 in. Pratt & Whitney 21 in. Squaring Shear 
12 in. Juengst, Crank 14 ft. Power Draw Bench 
10in. Wood and Light Traverse | 250 1b, Gould & F. Drop Pre 
Head 100 Ib. Stiles Power Drop Press 
Rin. Putnam, Traverse Head, 3 75 1b. Drop Presses 
Sin. Smith & Silk, Crark. No 31 Eaton Double-acting Press 
20 in. Gould & Eberhardt No. 2 Garvin Wire Spring Coiler. 
24in. Hendey, Friction, Several Woodworking Machines, 
Also, a large number of other machines, Write for complete 


list, detailed description and prices. 


THE GARVIN MACHINE CO., 


LAIGHT & CANAL STS., NEw YORK. 
Also, 51 North 7th St., Philadelphia, Pa. 


MACHINERY FOR SALE. 





2 iH. P. Vertical Engine and Boiler, second-hand 
20 ee ry os pe ee re 
Roots’ Pressure Blowers Nos. 1,2 and 6, 
Open-die Bolt Cutter, cuts up to 4 in , 

ts a prt 1 


Lot 6% and 7% in. Shatting, Pulleys iad Bearings, 
nearly new, at less than half value. 


COoOORE c& Co., 
163 and 165 WASHINGTON ST., NEW YORK. 





Owing toa change in our firm 
we will sell our 


TURRET TOOL HOLDERS 


now on hand, 
San 
1%, and 
No. 2 
until 


16.00 for 


26.00 for 
S. 
March 2oth. 


HOLMES TURRET TOOL POST 0., 


226 La Salle St., Chicago, Ill. 


th 
> 
I and 
fh 
> 











<7, BLAKE & JOHNSON, Waterbury, Conn. 


Se 
ete by, SANITY 
Ose 


AND LABOR- wae MACHINES OF EVERY DESCRIPTION. 


Bent Wire Goods a Specialty. 
quote prices for either machine or the Goods, 


PH, ROOK AND ST MACHIERY, 


Send Samples that we may 


ness by an experienced and successful mechanical 
engineer and manager 
cash and devote his entire time 
objection to joining with a good business man with | 
corresponding capital in pushing asafe and profit- 
able 


Partnership wanted in a paying established busi- 


to the business; no 


Address with full particulars, 
AMERICAN MACHINIST. 


enterprise. 
Engineering Partner, 





good order. One 
: ing and cutting machine for No. 5 wire, 
who can invest in ready | one 
| about 12 ft. hed; 
one 2,000 Ib 
3 in. cold rolled shafting, 20 or 24 ft. 
compre ssion ¢ ouplings ; 
bangers. 24 in 

New Orleans, La. 








Wanted—Second-hand machinery. Must be 
Adt automatic wire straight 
5 ft. lengt) 
cutting engine lathe, 30 in. swir 
one Hendey shaper, 24 in. stro 
elevator; 

lengths, w 
ten ball and socket : 
Address Lock Box 


screw 


belt power freight 


drop 








English Agency: { 


AMERICAN GAS FURNACE €O., 


Oil Gas Plants 


GAS BLAST FURNACES AND HIGH PRESSURE BLOWERS 
For the economical generation and systematic application of HEA 
CATALOQUES ON APPLICATION. 


No. 80 Nassau St., NEW YORK. 


Chas. Churchill & Co., Ltd., 21 Cross St., 
Finsbury. London, E. C., England. 





MACHINE ZOOL 


We are the people who 
sell the best machinery 
for the work you want 
to do. 

We don’t make it; 
sell 


we 


We have 
New. (2) 


as new) 


two departments, (1) 


Second-hand; (as good 
Tell us what you need. 
We'll tell 


you what we have. 


HILL, CLARKE & CO., 
Machinery Merchants, 


156 Oliver St., 
BOSTON. 


12 & 14S. Canal St., 
CHICAGO. 





Ross's Complete Practival Machinist, 


19th EDITION GREATLY ENLARGED. 


JUST READY. 





The Complete Practical Machinist: Embracing Lathe 

fork, Vise Wor Drills and Drilling, ‘Taps and Dies, 
Hardening and Norone mng,. The Making and Use of Tools, 
Tool Grinding, Marking out Work, Machine Tools, etc. 
By Joshua Rose, M. E., author of “ Mechanical Drawing 
Self Taught,” “ Modern Steam Engines,” “Steam Boilers,” 
“The Slide Valve,” “ Patern Maker’s Assistant.” Illus. 
trated by 395 engravings. 19th edition, greatly enlarged, 
with new and valuable matter. .2mo., 04 pages. Price, 
82.50. By mail, free of postage, to any ad- 
dress in the world 

ABSTRAC’ OF CONTENTS.—Chapter I. Cutting Tools 
for Lathes and Planing Machines. IL Cutting Speed and 
Feed. I1l. Boring Tools for Lathe Work. IV. Screw 
Cutting Tools. V. Lathe Dogs, Carriers or me, Vi. 
Turning Eccentrics VII. Hand Turning. VIITL. Drilling 
in the Lathe. IX. Borng Bars. X. Slotting Machine 
XI. Twist*Drills. X11. Tool Steel. XIII. Taps and 
XIV. Vise Work; Tools. XV. Fitting Connecting 
XVI. Milling Machines and Milling Tools. XVII. 
XVIII. yn or Mark- 


Tools.z 
Dies. 
Rods 
Grindstone and Tool Grinding. 
ing out Work. XIX, Machine Tools. X To Calculate 
the Speed of Wheels, Pulleys, etc. XXI. How to Seta 
Slide V alve. XXII. Pumps. Index. 
" Price, $2.50 by mail, free of postage, to any address in 
the Net i. 
ew A circular of 4 pages, with specimens of the illustra- 
tions, showing the full Table of Contents, will be sent free to 
any one furnishing his address. 
te Our New and Enlarged Catalogue of Practical and 
Scientific Books, 91 pages, 8vo., and our other Catalogues, the 
whole covering every branch of Science applied to the Arts, 
sent free and free of postage to any one in any part of the 
world who will furnish us with his address, 


HENRY CAREY BAIRD & CO., 
INDUSTRIAL PUBLISHERS, BOOKSELLERS & IMPORTERS, 
810 Walnut St., Philadelphia, Pa., U.S. A. 














SPRING - TEMPERED -READY:TO, 
USE MADE: IN SHEETS: FOR 
\ FLAT-SPRINGS-AND WIRE: 
FoR: COILED - SPRINGS - 
SEND-FoR 25° DAGE 
DIGHRECY. 9 CATALOGUE 


S OSDDLIES 
CHAS USA 


MT WORKE 


10 & 12 
N CANAL: ST: 








NEW AND SECOND-HAND. 


ENGINE LATHES, DRILL PRESSES, 
12 in, x 4 ft. Manhattan Co. » —* 

14 in. x 6 ft. Lodge & Davis tie a ey and 40 ir 
16 in. x 8 ft. Lodge & Davis. 7 

16 in. x 8 ft. Blaisdell 

18 in. x 8 ft. Lane & Bodley. 
21 in. x 11 ft. Lodge & Davis, 


52in., 830in. Combination Rad 
120 in. Radial. 
Henley Swing Drill 


22 in. x 8 ft. Dietz & Gang 

24 in. x 38 ft. Shafting Lathe, a —_ o 

27 in. x 22 ft. Morris MISCELLANEOUS. 

28 in. x 17‘ New Haven ‘ 

82in. x 12 ft Special Pattern 1 Sin. Cold Saw Cutting-off \ 

36 in. x 10 ft. Taylor. chine with Saw Sharper 

’ rr . 1. 1 Seller’s Twist Drill Grind 

TURRET LATHES. 1 54 in. x 8 in. Grind Stone 

12 in. x 15 in. Lever or Pilot Iron Frame 


Turret 24in. Pulley Lathe, second-! 
Working 30 in. Turret Lathe, 6 in 
through Spindle 
No.1 Garvin Tapping Mact 
and 48 in 1 No. 2 Garvin Tapping Ma 
Turret Chucking 1 Open Die He a 
1 Garvin Screw Slotter 
PLANNERS, New Improved Engine, 7 
24 in. x 24in. x 8 ft. Lodge & D and Pulley Lathes, | 
30 in. x 30 in. x 7 ft. New Haven Working Machinery 


THE LODGE & SHIPLEY MACHINE TOOL C0 


CINCINNATI, OHIO, U. S. A. 


MACHINERY BARGAINS 


, BEFORE REMOVAL 
At Phenix Iron Works, Trenton, N. J 


15in.x6 ft. Engine Lathe. Steam Hammer, F.& M.,1,000 
— = 2 = - sig 19-36 and 50 in. Drills. 


Wheel Movement to 
115 in. B. G. Brass 

Monitor (2¢ hand) 
21 in. Friction Head 
22 in., 30 in,, 38 in 





— a © wi “ Portable Drill. 

24 ‘12 ° ee 24in. x 5 ft. Planer. 

29 ‘* 13% * bad = | 36in, x 14ft. Planer. 

= a = = 7 36 in, x 12 ft. Planer, 2 Head 
99 ‘12 : Bement Slotter 19 in. Strok 
gt‘ 30 ? ; 2 in. Bolt Cutter. 

51 ra = i - 12 in. Shaper Traverse Head 
_— <a ” sie Gear Cutter, 54 in. 
eo eS iy } Milling Machine. 


10 ft.-16 ft. Vertical Boring and Turning Mill, Cranes, Blow 
Boiler Rolls, Punch and Shear, etc. 


, Send for full list and prices. 


GEORGE PLACE MACHINE CO. 
145 Broadway and 86 Liberty St., 
NEW YORK. 








E. W. BLISS CO. 


1 ADAMS ST., BROOKLYN, W. Y. 
Chicago Office, 100 W. Washington Street. 


TRIMMING 


DRAWING, PUNCHING, 
AND DROP PRESSES. 





SPECIAL MACHINERY. 


OWNERS OF 


The STILES & PARKER PRESS CO. 








COLD SWAGING 
MACHINE 


The Dayton 
Swaging Ma- 
chine is the best 
for reducing 
and pointing 
wire and _ tub- 
ing. If inter- 
ested address 
the manufact- 
urers, 


EXCELSIOR 
NEEDLE 60. 





PAT'D SEPT. 4.94 


The Andrew Patent Gri 


Patented May 14, 1889, and Sept. 4, 18) 





rip Socket. 


Is the original (not copied) device for 
holding and driving The old system 
of Straight and Taper Shank 
Drills. With Andrew’s Patent 
inclined Groove Milled in t! 
Shank. No more Twisted of! 
Tangs. Best Practical Drill Chuck 
in the World. Beware of Frauds. 
Infringements on these patents will be 
prosecuted, Send for Catalogue. 


M.L. ANDREW & CO., Cincinnat 





For all Anti-Friction 
Purposes. 








WE ALSO MANUFACTURE 


AUTOMATIC SCREW MACHINES 


SCREW MACHINE PRODUCT 


OF EVERY DESCRIPTION. 





Torrington, 
Conn. 






Cleveland Machine Screw Co., 


CLEVELAND, OHIO. 


STEEL BALLS 






















WRITE FOR 
INFORMATION. 
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SAFETY BOILER WORKS. 


ENGINEERS AND CONTRACTORS FOR 


= 
o 
= 


HARRISO 









M veseststrtstitstes Complete Steam Generating Plants, including 
os 4 
¥ Mss: WHARTON-HARRISON SAFETY BOILERS, COCHRANE FEED-WATER 


HEATERS, HEATERS AND PURIFIERS, SPECIAL HEATERS, 
COCHRANE SEPARATORS, CAST IRON TANKS, &C. 
Specifications and estimates furnished on receipt of details of requirements 
Works and Main Office: GERMANTOWN JUNC., PHILA., PA. 


New York, N. Y.: 616 Havemeyer Building. Artanta, Ga.: Chas. H, Willcox, 


+ HOS. H. DALLETT & CO.., 


YORK ST. & SEDGLEY AVE., PHILADELPHIA. 
MANUFACTURERS OF 


ELECTRIC MOTORS 


Specially adapted 
for driving Machine 
jools, Cranes, Ele- 
vators, 
Pumps, 
Presses, 
and other 
Machin- 
ery. 

We also make 
Portable Drills, Hand 


Drills, Boiler Shell 
Drills, Light Drill 


z 


t 
ty 
at 
133 


by 
i 
2ty 


we 7h: 


i 





Shriver’s New York Traveling Cranes 


FOR HAND OR 
ELECTRIC POWER. 










== 


T. Shriver & r, | v 333 East 56th St, 


NEW YORK. 
() 2 MANUFACTURERS OF 
3.2 RAVELING CRANES of 1%, 2, 3,5 and 10 Tons 
~ capacity, to rine 
‘is yp operated by Hand, or wholly orin part 


WHEE] Scat: 


Emery Wheel Go. 
NEW COMPLETE ILLUSTRATED CATALOGUE FREE. 








Worcester, Mass. 








ALFRED BOX & CO.. 


PHILADELPHIA, PA, 


Builders of Standard and SS 

Grance Fd all Soatxpuene. Double — 
etc.; over 

— Fon te 000 Hoists and 700 













MARIS BROS., 
MARIS & BEEKLEY, 








2343 & 2345 
Callowhill St., 
PHILADELPHIA, PA. 


EDWIN HARRINGTON, SON & CO., Inc. 


1515 Penna Ave., Phila., Pa. 


DESIGNERS AND MANUFACTURERS 


MACHINE TOOLS, — 
TRAVELING CRANES, Ete, 


“The limit of capacity of any establishment for large work is prac- 
tically determined by its facilities for handling its raw material 
with economy and dispatch.” 

This is the testimony of high authority. 
If you believe it, 
Get a good Hoist, 
Get the best Hoist, 


Get the Harrington Ioist. 
Almond Drill Chuck, 

















—— J.T. SLOCOMB & C0.,.=— 
PROVIDENCE,R.1. U.S.A, 










IMPROVED INDEPENDENT CHUCK. 


This cut represents a line of Improved Independent Reversible 

Jaw Ghucks that we have lately added to our large list of Universal 

and Combination Chucks. We make this style of Chuck in twenty- 

A two sizes, varying in size by two inches from four to forty-two inches 
“ in diameter. Send for Iltustrated Price List. 


THE E. HORTON & SON CO., 


ee WINDSOR LOCKS, CONN., U. S. A. 
Or CHAS. CHURCHILL & CO., 21 Cross St., Finsbury, London, E. C., England. 


“CUSHMAN” CHUCKS. 


For Lathes, Drills, Chucking and 

Screw Machines, and for Special 

WOrKke «cc 8 8 8 @ ®@ 
SEND FOR CATALOGUE. 


THE CUSHMAN CHUCK CO., HARTFORD, CONN. 


FoR PLANER CHUCKS A new Drill Chuck having a more powerful gri 
Address G. W. JORDAN, than any ehuck ever offered. This seems a book 
@& Wayne STREET, WonrcesTeR, MAss. 


claim, but we prove it to mechanics who will 
J 
The National, 
INDEPENDENT, 
UNIVEA&SAL, or 
COMBINATION, 


examine. Ask at your dealers or write us for 
Est’d 1882. Strongest. Easiest tochange. Best finish. 


particulars. 
Reversible Jaws (patented) giving 5 changes in- 


THE D. £. WHITON MACHINE CO., 
cluding every possible position. ILLUSTRATED OaTa- 


5 Oak Street, New London, Conn., U.S. A., 
LOGUE sent. a discounts. Prompt shipment. 


Or, SELIC, SONNENTHAL &CO., 
86 Queen Victoria St., London, E. C., England. 
Address WHITLOCK, 
Cortlandt Street, N. Y. 


- SKINNER CHUCKS. 
89 Independent and Uni- 
Works, 1300 Hudson, Hoboken, N. J. 5 versal Chucks,Combina- 
J — tion Lathe Chucks with 
WE LEAD, OTHERS FOLLOW. \ 


potent reversible jaws, 
Sweetland Combination Chuck, 


rill Chucks, Planer 
Chucks and Face Plate 
Reversible Jaws. Accurate 
Standard Independent Solid 
Shell, Solid Reversible Jaws, 
Strong and True. 


SEND FOR CATALOGUE. 


The HOGGSON & PETTIS MFG. CO., - New Haven, Conn, 


C7a@NES 


CUPOLAS, LADLES, TRUCKS, 
Whiting Foundry Equipment Co., 


225 DEARBORN ST., CHICAGO | HARVEY, 
New York Orrice, 182 Front Sr. fur. 




















om ann Jaws. 
SKINNER CHUCK CO., 


SEND FOR CATALOGUE. New Britain, Conn. 


THE PRATT CHUCK CO. 


CLAY VILLE, N. Y. 
MANUFACTURERS OF 


a DRAWN STEEL 











AND 


BRASS FERRULES 


FROM {6 TO 24 CAUCE. 
Ferrules of Every Description, Bicycle 
Parts, Typewriter Bells, etc, 


SEND SAMPLES FOR ESTIMATES. 


STUART’S PATENT COMPRESSION WEDGE COUPLING. 


KEYS. 
N KEY SEATINC. 
SLIPPINC. 


CHEAPEST in MARKET, also the 
SIMPLEST and BEST 
SENT ON TRIAL. 
Can be attached or removed in a few seconds without 
injury to shaft or coupling. Send for discount and 
illustrated Price List of 40 sizes, 


R. J, STUART'S FOUNDRY AND MACHINE WORKS, 
NEW HAMBURGH, N, Y. 


* PRACTICAL 
DRAWING.” 


By J. G. A. MEYER. 


The demand for back numbers of 
che American Machinist, containing 




















Order now before our stock 
of papers is exhausted. 


articles, our stock is now limited to 
complete sets, with the exception 
of two or three issues,and orders can 
hereafter be filled by the set only. 

A number of engineering schools 
are using these articles in lieu of a 
text book on this important branch 
of mechanics. 

The set of 92 papers will be sent by 
mail to any address in the U.S., Can- 
ada or Mexico for $5.00, —— 
and toany foreign country for $7.00. 





ADDRESS: 


American Machinist, 
208 BROADWAY, 
NEW YORK. 








ench Wood- 


STOCKS, NEAVE & CO., 
Manchester, England. 











FOOT or POWER, 
ror METAL or WOOD. 
THE BEST. 


DAW 3 #38, 


this valuable series of articles, has 
special reprints of several of the 
for all 
OVERHEAD TRAMWAYS, wake 
Grand Rapids, Mich. 
READING, PA, 
Makers of Implements for 


been so great, that, notwithstand. 

SPEIDEL’S PATENT HE PERKINS DRAW STROKE TRIMMER, 
, OVERHEAD TRAMWAYS, SE ae 
THE TAYLOR-RICE ENGINEERING CO., 


ing it has compelled us to issue 
An Indispensable Too? 
ECONOMIC SAFETY HOISTS. Best 7 Infringers 
PERKINS & CO., 
| SPEIDEL & ROEPER, 
American Standard Gauge & Tool Works, Wilmington, De. 
ov ER 
















Graphite 
Paint 


WIIl preserve a roof for TEN to 
FIFTEEN YEARS-— perhaps 
longer, without repainting. 

Unequaled for SMOKE STACKS, 
BOILER FRONTS, Etc. 


Send for circulars on Paints and Painting. 


JOS. DIXON CRUCIBLE CO., Jersey City, N. J. 


Sold at all Machinists’ 
ff Supply Stores. 
T. R. ALMOND 
83 & 85 Washington St., COMBINED DRILL AND COUNTERSINK 
Brooktyy, N. Y. FOR CENTERING LATHE WORK, 














SOCVQVOVOVVESVAVACVEE 
COILS and 
BENDS of 
IRON, 

BRASS, 
and — 
COPPER PIPE 
of every 

description. 


The National Pipe Bending Co. 
82 River St., New Haven, Conn. 












52,300 


IN USE, 








TRUMP BROS. MACHINE CO., Mfrs., 


WILMINGTON, DELAWARE. 


For sale by CHAS. CHURCHILL & CO., Ltd, 
London, England. 










& Drivers or I'ru 
Railroads. 


a ——_— 











AYORAULIC MACHINERY 


PRESSES, PUMPS, PUNCHES, JACKS, VALVES, 
FITTINGS, PACKINGS, ACCUMULATORS. 


HYDRAULIC TOOLS FOR RAILROAD WORK. 


VREELAND’S TRANSFER JACK will remove and replace 


cks without Jacking Up, and is now in use on over 50 
SEND FOR CATALOGUE D. 
The W. & S. Hydraulic Machinery Works, 
WATSON & STILLMAN, Proprietors, 
204, 206, 208 aad 210 EAST 43d STREET, NEW YORK. 





AMERICAN MACHINIST Marcu 28, 
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Ie {ODGE €, DYWARY « 


- MACHINE oor (0. 









OUR PAT. RADIAL DRILLS ARE BEST. 


Good tools produce good work, we use only the finest 
machinery and employ the most skilled Mechanics, 
hence, are In position to offer the best Mechanisms 
to be obtained at a moderate price. 


Lathes. 





ENCINE LATHES. 

22’ and 24” furnished in lengths of 8, 10, 12, 14, 
and 16 feet Bed. 

With all modern Improvements, 









WYMAN& GORDON 


WORCESTER, MASS. 


MEIN > xt 





Dietz, Schumacher & Co., 
Cincinnati, 0., U. S. A. 










be 





oCUIS 


Saddle Turret Lathe with simple 
turning tools in turning, squaring and 


doubtless many pieces in your line 
the same principle may be applied to. 


LODGE & SHIPLEY M. T. CO. 


. The Flather Weve Patent Taper Attachment, 


Accurate, 

Easy and quick to operate. 

No backlash or lost motion. 

All changes can be made from front of lathe, 


THE BEST. 
FLATHER & COMPANY, - NASHUA, N. H. 


BACK VOLUMES OF THE AMERICAN MACHINIST 


For any of the fourteen 
years, 1880 to 1894, inclusive, may 
still be obtained, but must be ordered soon 
our stock is nearly exhausted. Price unbound, $3.00 pe 
* g treigh poseele. — in got. $4 ae m volume (Purchaser -_ 
a eight or sxpeese t) o separate back numbers prior to 
4 a w carried — complete volumes furnished prior to 1894. 






16’ Lathe with 
Taper Attachment. 





Are run at once on our Double 





ning a Motor Gear. There are 


CINCINNATI, 0., U. S. A. 

















EVERY 
MACHINIST SHOULD HAVE 


OUR CATALOGUE. 


It is a 704 page cloth bound book. A copy 
will be sent, express paid, to any one sending 
| sees and the money paid for book will be re- 

unded with first order amounting to $10.00 
or over. 


MONTGOMERY & CO., 


105 FULTON STREET, 
New YORK CirTy. 











voor dk “desiring to complete e their files or obtain separate 
issues for the year 1894 are advised to order 
soon, before our limited reserve 
stock is exhausted. 


AMERICAN MACHINIST, 203 Broadway, New York. 


W. C, YOUNG MFG. CO., "°sau"™ 
Foot Lathes, Engine Lathes, 


SHEARS AND PUNCHES. 
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183 Crank Shapers, Power Presses, 


18 in. Univ. Monitor Lathes, 
14 in. Hand Fox Lathes. 






ORRESPONDENCE SOLICITED. 


& Spingiea HE 


Arbor Presses, 
Bench Straightening Press, 


NO MACHINE TOOL BUILDER 


Thinks of finishing shafts, ete,, requiring accuracy by any other method than grinding. It is the on 
way correct work can be done ; and the only method of doing it rapidly, as well as accurately, is by usins 
water freely on the work to keep it cool and wheel clean. We guarantee our machine to be thorough 
adapted for the free use of water, without running over the finished portions of the machine, to be first 


st a 


~#Springfield, Ohio. 
. j “ seeinghal Muller” 48 in. 


: Engng Lath 


catalogue to 


England: Chas. Churchill & Co., 21 Cross St., Finsbury, London, E. C, 


AGENTS: France and Belgium: Ad’Janssens, 16 Place de la Republique, Paris. 





lass in every respect and capable of finishing more work than can be done on lathes. Hence, grinding 
is the only proper way of finishing work, being correct (which a lathe is not) and more rapid. Send fo! 


LANDIS BROS., manuracturers, WAYNESBORO, PA. 
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MORSE TWIST DRILL AND MACHINE COMPANY, 
New Bedford, 


Manufacturers of Morse Patent Straight-Lip Increase Twist Drills. 





solid and Shell Reamers, Beach’s Patent Self-Centering Chuck, Bit Stock Drills. 
DRILL GRINDING MACHINES, MILLING CUTTERS AND SPECIAL TOOLS TO ORDER. 





SE ENGINE LATHES 


HAND LATHES, FOOT LATHES AND 
MILLING MACHINES. 


Manning, Maxwell & Moors, 
Selling Agents, 111 Liberty Street, New York 
60 South Canal Street, Chicago. 

424 Telephone Building, Pittsburgh, Pa. Pa. 
















ENCINE LATHES. ... . 
HAND LATHES. .... » 











Draper MachineToolCo. 


Successor to LATHE & MORSE TOOL 00. 
WORCESTER, MASS., U.S.A. 


* « « « PLANERS. 
» « « « CRANK PLANERS. 








NEW HAVEN MANF6. CO. 


NEW HAVEN, CONN. 


IAON-WORKING MACHINERY, 


Planers, Shapers, Drills, Slotters, Eto. 


PRENTICE BROS., “rac” 


Makers of Vertical Drill Presses, 
12 to 50-inch swing, Radial Drills, 
» Gang Drills, Boiler Makers’ 
Y Drills, Radial Drilling and Coun- 
tersinking Machines, for ship 
plate and bridge work, Special 
Drilling Machinery. 

Engine Lathes from 11 to 21 
inch swing,any length of bed 
with single or double back 
geared heads and any style of 
rest, with or without taper at- 
tachment. SEND FOR CaTa- 
LOGUE. 























Foreign Agents: 


CHAS, CHURCBILL & C0., L't'd, Lon- 
don, Eng.; 
SCHUCHARDT & SCHUTTE, 59-61 
fl Spandauerstrasse, Berlin, Germany; 
<7 ,DPHE JANSSENS, 16 Place de Ia 
Republique, Paris, France. 





5”, 2877, 3 327 Upright Drill 















|| ACHINER 
For Reducing and Pointing Wire, 


ESPECIALLY ADAPTED TO POINTING WIRE 
RODS AND WIRE FOR DRAWING. 
For Machines or Information address the 
Manufacturer, 


8. W. GOODYEAR, Waterbury, Conn. 








— FOR — 
Bicycle 
WATCH - 
- WORK 
OR 
TOOL 
. —— ROOM. 
ENGINEERING APPLIANCE CO. 

JAMESTOWN, N. Y. 





a Cutter and Tool Grinder. 


If you need either, and where 
is the shop that doesn’t? write 


The Cincinnati Milling Machine Co., 
Cincinnati, Ohio. 





ARMSTRONG’S 
Pipe Threading and 
Cutting-Off Machines. 


Both Hand and Power. 
Sizes 1 to 6 inches. 

Water. Gas and Steam Fitters’ 
Tools, Hinged Pipe Vises, Pipe 
Cutters, Stocks and Dies univers 
™ ally ac knowle dged to be THE BEST. 
ee Send for Catalogue. 
= ARMSTRONG MEG. CO., 
Bridgeport, Conn. 





isSi5 DROP HAM 
ga? ea MT DROP Us Mh 


ier 3 eck Md © 


NEW HAV vcs aporinse 
















Used and endorsed by J. 





DROP FORGED 
OF STEEL 


ARMSTRONG LATHE ano PLANER TOOL. 


Fay & Egan Co., Morse Twist Drill and Machine Co., Wiley «& 
Russell Mfg. Co., Fitchburg Machine Works and by all who have given it a trial. 


Send for circular and prices. 
MFG. ONLY BY 


Armstrong Bros. Tool Co., 


76 EDGEWOOD AVE., 
CHICACO. 





21 ATHERTON ST., 
Yonkers, N.Y. 


a Pipe Cutting, 


THREADING, 


SEND FOR CIRCULAR. Tapping Mishines 


THE PATENT WHYEL PIPE CUTTER shown in the cut combines simplicity 
with strength a ad lightness, Easily adapted to various sizes of pipe. Rolling instead o f sliding motion 
No loose parts to become detached and mislaid. All wearing surfaces are of tool steel hardened. Less 
friction of par.s than any other pipe cutter made. 


JONES . LAMSON MACHINE CO., 


SPRINGFIELD, VERMONT, 


D. SAUNDERS’ SONS, 








Sole builders of the Flat Tur- 
ret Lathe, also builders of other 
Turret Machinery. Publishers 
of ‘‘ Rapid Lathe Work,” by 
new method (Hartness System), 
Send for catalogue. 


Capacity 2 in. 


diameter, 


24 in. long. 


2 BY 24 FLAT TURRET LATHE. 


BRAINARD MILLING MACHINE CO. 


156 Oliver St., Boston, Mass. Works at Hyde Park, Mass, 


Milling and Gear-Cutting Machines, 


Universal, Tool-Room, Plain and Special Milling Machines; also 
Gear and Cam-Cutting and Mill-Grinding Machines. 
50 Different SIZES and STYLES. Cuts and Prices on Application. 


NMIECHANICAL DRAWING feire 


Mechanics ; Evectricity ; Architecture; Architectural Drawing and Designing; 
Masonry ; Carpentry and Joinery; Ornamental and Structural Iron Work; 
Steam Engineering (Stationary, Locomotive or Marine); Railroad Engineering; 
Bridge Engineering ; Municipal Engineering; Plumbing and Heating; Mining; 
Prospecting, and the English Branches. 

The courses commence with addition in Arithmetic, so that to enroll it is 
only necessary to know how to read and write, A Seb lars ship entitles the 
holder to tuition, until he is qualified to receive the Diploma, no matter how 











long it may take nor bow often it may be necessary to review. Students can 
interrupt their studies and change their residences. Scholarships are not 
forfeited upon failure to pay installments promptly. Each student is a class 
by himself, and has the advantage of individual direction by a competent 
instructor. Students make rapid progress in learning to Draw and Letter. 
Specially prepared Instruction and Question Papers, Condensed, Simplified. 
The Steam Engineering course is intended to qualify engineers to secure 
Licenses. All representations may be relied upon. 
Send for Free Circular, stating the subject you wish to study, to 


The International Correspondence Schools, SCRANTON, PA. 


Sy stanoann |O= H. BAUSH & SONS, 


HOLYOKE, MASS. 
B. G. P, F, 















Manufacturers of 


Patent Racial 








FROM 
22” to 36" nil 
SIVE. 

\ Best psc Drills in fl § 
“SI condyaggeag of every descrip- 

sy &. Snyder, | ~ tlon 

[~ Worvester, | “2 : 

Mass. | All sizes from 8 ft. to 10 ft. arm. 
BORING AND 


Cu TING 
OFF 
MACHINES, the Latest and Best, 
HURLBUT ROGERS MACHINE CO., 


SO. SUDBURY, MASS. 


TURNING 
MILLS, 


4, }, & Gf Swing 
H. Bickford, 


LAZEPORT, N. 2. 














W. D. FORBES & 
ENCINEERS, 


1300 HUDSON STREET, eta N.J. 


Co., 


BINDING POSTS, CONTACT BUTTONS 


AND 
ALL ELECTRICAL MACHINE WORK. 
(TWO BLOCKS FROM 14TH ST. FERRY.) 


FINE MACHINE WORK, 


LICHT FORCING, 
DRAUCHTING AND DESICNINC. 





WE HAVE YOUR EYE, 
NOW LEND US YOUR EAR. 


If you are busy, 
just drop us a line 
and we wiil send 
you a catalogue of 
the Colburn Key 
way Cutter, which 
you can peruse at 
your leisure. It 
may do you some 
good, certainly it 
will do you no 
harm. 


BAKER BR BROTHERS, 366 Soul South Erie St., Toledo, Ohio, 














"30 ‘jaodeSpiig “3S Uepavy 99 





CURTIS, 


The Aurora Teal Works, BARNES’ — 
gg New Friction Disk Drilt 


FOR LICHT WORK. 
BUILDERS OF 


Has these Great Advantages: The speed can be 
Mm instantly changed from 0 to 1600 without stop- 
AND 










» 
graduated to drive with ‘equal safety the 
4 smallest or largest drills within its range—a 
wonde a time and great saving 
® indrill breakage. end for catalogue. 


W. F, & JNO. BARNES CO., 
1995 RUBY ST., ROCKFORD, ILL. 


‘Ny iy2 CHAS. CHURCHILL & CO., Ltd, 


21 Cross ST., Finsaury, 












ping or shifting belts. Power applied can be 
Te €, 
. 4 





LONDON, &. C., ENGLAND. 
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WM. SELLERS & C0,, Incorporated, 


PHILADELPHIA, PA. 


MANUFACTURERS OF 


MACHINE TOOLS, 


TRAVELING CRANES AND SWING CRANES, 


Operated by Electricity, Shafts or Inde- 
pendent Engines. 


Turn Tables, Testing Machines, Shafting, 
: Pulleys, Hangings, Oouplings, eto. 
== INJECTORS FOR ALL CLASSES OF BOILERS. 


The 2 LONG @ ALLSTATTER CO.,|' =.) a=: 


aren VW 
PTT PTET TT 
HAMILTON, OHIO, : Si ITetl 











7 








Ui 











Multiple Punches and Gate Shears 


FOR ALL KINDS OF 











oe + oe oe eH eHe oer HrPesHreorvn ey 


e+e ooo e+ oem + Ho eo+oeroeeor eos 


| ' Siarcet?’s Coots 


ARE WARRANTED SATISFACTORY. 

BEND FOR CATALOGUE. 
L. S. STARRETT, ATHOL, MASS., U.S. A. 

>-+>+o+o oo +o or eo + + eae a 


SENSITIVE DRILLS 








MULTIPLE PUNCH. 


BOILER, TANK AND STRUCTURAL IRON WORK, 
ROLLING MILLS, LOCOMOTIVE SHOPS,CAR AND Send for description or ask your dealer. 
WAGON WORKS, PLOW SHOPS, &c., &c. D'AMOUR & LITTLEDALE, 204 E. 43d St., New York. 


DETRICK & HARVEY MACHINE CO., 


BALTIMONRGA, MD. 
MANUFACTURERS OF THE 
ADAMS 


Automatic Bolt-Threading and Nnt-Tappine Machine - 
Made in all Sizes to Cut from 1-4’ to 6” =eRa- 


The simplest and most durable mac re in existence, 
The threading head is made entirely of steel. No links, 
levers, Springs, Caps, cases blocks or die rings in or abx vat 
the head. Separate Heads and Dies Furnished. Write 
for descriptive circular and price list. 


Manufacturers of The Open Side Iron Planer. 





















80 CENTS 


Va ww Toy . 
/, NS Athol, Mass. ‘Q 
MANUFACTURERS 


SEND FOR CATALOGUE OF 
SWEET’S 
ENTRAINED WATER SEPARATOR, 
THE DIRECT SEPARATOR Co., 
SYRACUSE, N. Y. 











in Brass or Steel, 





Gear Cutting, Sheet Metal, Stamp- 
a Automatic ame —y built to 
order. Send sample or drawing for 
) FinmM-JOINT estimate, 


TRANSFER 


SITTMANN & PITT, 





THE — 


|PENBERTH Y 











SPECIALTIES, 


For THE Boren AND Ewoine. Are THE ae Favonires. 





85,000 PENBERTHY AUTOMATIC INJECTORS in use, ng pe rfect satisfaction 
under ai! conditions. Our Jes Pumps, Water Gages anc Oil ips are Unequalied. 


PENBERTHY INJECTOR Co. 


BRANCH FACTORY at WINDSOR, ONT. 


DETROIT, 


MICH. — pyromsmit WATER Gac: 


Sano For 
CaTa.oeus. 





an Screws and Studs) % 














STEAM WHISTLES 


Why ‘‘ LUNKENHEIMER’S”’ are the best. 
Made of best materials, workmanship, few parts. Bell 
securely fastened at its base; therefore, always in line with 
slot in base. This insures a perfect and clear sound. Ad- 
ustable to any pressure. Neatin appearance. In sizes 1 in 
to 10 in. in diameter, with or without valve. All goods bear our 
name, a guarantee for superior quality, efficiency and 
durability. None genuine without. Our new Catalogue gratis 


upon request. Consult dealer. 


THE Paes eee ores COMPANY 





NEW 
ORE 





THE 1 LU NK KEN VAL Tz 





Albro Worm ~ Wor fear 


Consumes les: 
power and gives 
better result: 
than any other 
System. Infor 
™ mation cheer 
w fully furnished. 


SENSITIVE RLS 


COPYRIGHTED TRADE-MARK, 
Do you know 
that we make 
the largest, 
the best, 
line of Hand, Foot, and Automatic 
Feed Drills for 44-inch holes and less. 
Endless belts. 
Short be/ts discarded. 
Patented Improvements. 
No belt tension on spindles. 
1, 2, 3, 4, or more spindles. 





Seeeh demstener dp > The Albro-Clem 
DWIGHT SLATE MACHINE CO., Elevator Co., 
HARTFORD, CONN. 

41] & 413 Cherry St. 





Philadelphia, Pa. 


STRANGE, BUT TRUE!! 
Tre New Process Raw Bing Gan: 


ASTONISH THE 
MACHINERY WORLD. 
They 














Saws made 
in two sizes 
Nos. land 2. 
Cut 4% to 8 
inches. Send 
for circulars 
to 


STOVER 

nove " 
Mfgrs. of Wood and Iron- Working Machinery 
Special Machinery to order. 


23 River St., FREEPORT, ILL.,U.S.A. 
L BURTON, London, Eng. 


CHAS. A. STRELINGER & CO., 


Tools, Supplies and Machinery, 


Outwear 
any Metal. 
No 


They require 


Lubricant, 
They are Noiseless 
and Clean, 


NEW PROCESS RAW HIDE CO., 


PATENTEES AND SOLE MANUFACTURERS, 














Hl 





CALIPERS. 353 ADAMS ST., BROOKLYN, N. Y 





DETROIT, MICH. SYRACUSE, N. Y., U.S.A. 





ot 











14 in. x 6 ft. Hendey-Norton Lathe with Improved Automatic Stop. 





EUROPEAN ACENTS: 
CHAS. CHURCHILL & CO., Lid 21 Cross Street, Finsbury, London. 
SCHUCHARDT & SCHUTTE, 59 Spandauerstrasse, Berlin. 

SOLLER, Basel, Switzerland. 





HIS Lathe COMBINES the LATEST 
and BEST Improvements. Automatic 
sable. 


Stop. It is Simple, Durable, Indispen- 
It will AUTOMATICALLY STOP the 
Carriage in EITHER direction. It is equally 
efficient whether FEEDING or THREAD- 
CUTTING. Running up to a shoulder, 
boring to BOTTOM of holes, or INTERNAL 
THREAD-CUTTING. No danger of spoil- 
ing either tool or work. It is a safeguard 
against accidents, in either direction. 
Feeds—lIt has all feeds in daily use with 
simple movement of lever. 
Threads—It has all threads in daily use 
with simple movement of lever. 
Carriage—T he Carriage reverses in Apron. 
No slamming of Countershaft. There is no 
Comparison between this Lathe and the old 
style or common lathe. Quick work, rapid 


changes, satisfactory results. Buy the best. 
Send for Circular. 


THE HENDEY MACHINE CO., 


TORRINCTON, CONN. 













ear 


on. 

no 
old 
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“Ti nm GAS ENGINE WORKS, 
Vo and Walt Ste, PRILADELPRL, 


Branch Office, 
245 Lake St., CHICAGO, 


New York Agency, 
18 Vesey St., N. Y. 


2 styles, Built from i to 60 Horse Power. Send for Circular. 
BACKUS wasee sOTOR co +» Newark,N. J. 
VENTILATING FANS, 








Over 40,000 Engines in Use 





yar LIGHT RIGHT “amie 


—\ 


© Branches: 111 Madison St, Chicago. 
708 Locust St., St. Louis 


DRAWING MATERIALS 


AND 


a Surveying Instruments. 





Faries’ Patent UNIVERSAL LAMP HOLDER. a fis wn ge in suahing room od 8 tock in Ame rte te All requis nis ite 
Several styles and sizes. Ask your dealer for them or write | an.4q our goods sake ante to be as nearly perfect as it is po fhe 43 
irect to FARIES MANUF'’G CO., Decatur, Ill. | i, pt hy reg go cleo 


Catalogue free. CATALOGUE ON APPLICATION. 





SEND FOR CATALOCUE. 


CE ISTER MACHINE SCREW CO 










7 Cut Theoretically Correct. 
w® For particulars and estimates apply to 


HUGO BILGRAM, 


MACHINIST, 


Successor to 
BREHMER BROS., 
440 N. 12th St, Philadelphia, Pa. 





sat % ‘at N 
esctineat of Set, pl & 
Machine Screws, Studs, etc. 


WILL SAVE ITS COST 


IN SIXTY DAYS. 


Automatic Feed, 
Horizontal Stroke, 




















THE 0 & C CO. 


703-707 Western Union Bldg., Chicago. 
29 Broadway, New York. 


‘<ONOVER’ 


HANDSOME CATALOGUE Of 


JONDENSER 
> THE CONOVER MFG.CO. 39 Contuanor S.NLY: 


OUR LATEST PRODUCTION. 


No. o Radial Drill. Something entirely 
new. Advantages for all shops. Now 
ready for you. 


BICKFORD DRILL AND TOOL CO., 


DPCVOVEVSVSVSSSVSVSsSsssesesste 
3 Pike Street, Cincinnati, Ohio. 


= Tn STEAM, |  MOFFET PORTABLE DRILL. 
Runs with Steam 


(: Weighs 42 lbs. and 


drills from 34 to 
» Compressed Air. 















STEAM 
























2 inches diam- 


eter. 


Simpson's Centrifugal ASA 
Steam Separator. 
For Supplying Clean — oy Steam 
et 


REAMER. 
to Engines, Dry H« 


Place Separator as close i‘ engine Will work inany 
as possible, the steam taking a spiral ene 
cours se Sy etween the threads causes position. 
the water to be thrown by centrifugal 
force agains st the outer walls, while the 
dry steam goes through the small holes 
to center of pipe. Steam can enter at 
H <A or B, as co onvenience may require; 
7 also used in conveying steam long dis- 
ws tances, for Steam Hammers, Dry Houses, 
Water Gas Generators, and for all pur- 
poses where Dry Steam is necessary. 


KEYSTONE ENGINE & MACHINE WORKS, 
Buttonwood Str 


THOMAS BOET 14 iT pumser Sk, BY Beaten, Layo Agent. Send for Circular, 


JAS. BEOGS & 00., 9 Dey St, New York, Agents. 





Manafectared by 
wm 0G TIMOLAT, 
nee 69 & 91 5, Filth Ave., 
NEW YORK. 
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MANUFACTURERS 
__ OF IMPROVED 


CORLL T LUGS; STEAM ENGINES 
“IN put VARIETy 


ConTRACTS 
TAKEN FOR [OMPLETE POANTS 


FRICK c COMPANY 


ECLIPSE. CORLISS ENGINES, 


40 TO 2,000 H. P., ALL STYLES. 
dena for Illustrated Catalogue. 


ALSO BUILDERS OF 


Electric High Speed Engines and 
(Tandem Compound.) Ice-Making and Refrigerating Machinery. 


WESTON gy ENGINES 


HIGH PRESSURE BOILERS i WESTON ENGINE CO., Painted Post, ¥. Y 


AND apply & Mac 


COMPLETE POWER PLANTS “== a 

















alas; came 





REPRESENTATIVES 
Scholl & € 12¢ t.. 











AMES IRON WORKS, “oN” 


38 Cortlandt St., New Vork City. | 
18 South Canal St., Chicago, Ill, 


50 Oliver St,, Boston, Mass, 
1026 Filbert St., Philadelphia, Pa, 





ORR & SEMBOWER, 


(INCORPORATED.) 
READING, - - - PA. 


VERTIGAL, HORIZONTAL, MARINE and HOISTING Slee 
ENGINES and BOILERS. ~~ — 


Special discounts to Machinists and Dealers. 
W RITE FOR CATALOGU! UE AND Pric Es. 
































CINCINNATI, OHIO. 


SHAFTING, HANGERS, PULLEYS. 
SPECIAL STANDS FOR HEAVY SHAFTING. 


CORLISS ENCINES, 
Belt Elevators, Saw Mills, Etc. 
COMPLETE POWER EQUIPMENT. 


pT LANE & BODLEY CO. 














PUNCHING © SHEARING MACHINERY 
BOILER MAKERS ROLLS. > 


New VOT \ MAYaN UFA(TU RING © 


Janesville ; += 




















FROM 1 TO 40,000 POUNDS WEIGHT. 
Of Open Hearth, Chester or Bessemer Steel. 
True to Pattern. Sound. Solid. 


CEARING OF ALL KINDS, CRANK SHAFTS, 
KNUCKLES FOR CAR COUPLERS. 
s-Heads, Rockers, Piston-Heads, ete., for Locomotives. 


Steel Castings of Every Des scription. 
CHESTER STEEL CASTINGS CO., 
Works, Chester, Pa. Office, 407 Library St., Philadelphia, Pa. 


.. SF. BRowDW, 


ENCINEERS, FOUNDERS & MACHINISTS. 


SHAFTING, PULLEYS, Estimates and Plans fur- 


nished for transmitti 
HANCERS, Etc. <<. 









Friction Clutch Couplings. HORIZONTAL 
aus | AND 
STEAM SIRENS, yA 
hay > VERTICAL 
Send for Catalogue. SHAFTI NC. 


7 Dey St., Kew York. |  iiso for Erecting same. 
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BROWN & SHARPE MFG. CO. 


NVI ac h } n e ry on an d on To ols , — aes for the following machines and appliances for the manu- 
gy | facture o bicycles: 


PROVIDENCE, R.I., U. S.A. 


Competent observers tell us better days are coming, and the wisest 


advisers urge all to be ready without delay. 


Screw Machines, Automatic Screw Machines, Chucking 
Machines, Grinding Machines, Milling Machines, Formed 
Cutters, and Special Tools, are now receiving a great deal of 
attention, and we should be glad to correspond or confer with all who 
are interested in these or other articles in our line. 


Visitors are always welcome. 





BucLanp—BUCK & HICKMAN, 280 Whitechapel Road, London, E. 
ENGLAND—CHAS,. CHURCHILL & CO., Ltd., 21 Cross St., Finsbury, London, E. C. 
Grermany—SCHUCHARDT & SCHUTTE, 59 Spandauerstrasse, Berlin, C. (Small Tools). 
GermMany—G. DIECHMANN, Ansbacherstr, 5 Berlin, W. 62. 
FranceE—FENWICK FRERES & CO., 21 Rue Martel, Paris. 
France—F. G. KREUTZBERGER, 140 Rue de Neuilly Puteaux (Seine). 
Cuicago, Itt.— FRED. A. RICH, 23 South Canal St. 
New York City—F. G. KRETSCH MER, 136 Liberty St., Room 503. 


















COMPLETE LABOR-SAVING EQUIPMENTS. 

MACHINE TOOLS. 
2 5 

og , * 
eo 2 
fa 5 
3 
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NO. 2 HYDROSTATIC PRESS, 

THE NILES TOOL WORKS oco., "Unio 





We sap 


JENKINS STANDARD PACKING 


Keio Is Best, 
HN BECAUSE WE MAKE IT BEST, 


We want you to say so, because you’ve proved it BEST. 
NEW YORK, PHILADEL PHIA. 


BOSTON, JENKINS BROS. CHICAGO. 
BEMENT, MILES & CO., PHILADELPHIA, PA. 


MANUFACTURERS OF 


METAL WORKING MACHINE TOOLS 


Tor RAILROAD SHOPS, LOCOMOTIVE AND CAR BUILDERS, MACHINE SHOPS, ROLLING MILLS, STEAM FORGES, SHIP 
YARDS, BOILER SHOPS, BRIDGE WORKS, ETC,, ETC. 


STRAM HAMMERS, 
Steam and Hydraulic Riveting Machines. 


New York Office, Taylor Building, 39 Cortlandt St, —_&. H. MUMFORD, Representative. 


TENKING> - ~ 


JENKINS STANDARD PACKINe 





















-»-Manufactured by... 


THE G. A. GRAY Co,, 


CINCINNATI, O., AND 121 LIBERTY ST., NEW YORK. 
Send for list containing 
Over 100 SIZES and lengths, with illustrations. 


THE GARVIN MACHINE CO, 


MAKERS OF AND DEALERS IN J 


* METALWORKING MACHINERY 


OF EVERY KIND. 


Universal and Plain Milling Machines, Drill 
Presses, Screw Machines, Hand and Engine Lathes, 
Planers, Turret Lathes, Shapers, Gear Cutters, Die 
and Cutter Grinders, Tapping Machines, etc., etc. 


A COMPLETE LINE OF 
a J J 
Special Bicycle Machinery. 


= —— WRITE FOR CATALOGUES AND LIST OF NEW 
- AND SECOND-HAND MACHINERY FOR 
IMMEDIATE DELIVERY. 










= 


Post.NX, 








Laight and Canal Sts., NEW YORK. 


PRATT & WHITNEY CO.. 


HARTFORD, CONN., U. S. A. 


Turret head machines and patented tools for forming hubs from th 
bar or forgings. Adjustable multi-spindle machines for drilling spoke 
holes in hubs and rims. Wheel constructing and adjusting tables, 
sprocket wheel boring and facing machines, tube cutting machines, fork 


head threading machines, nipple tapping machines, Tucker’s open dies, 
revolving chucks. 





DOUBLE END WRENCHES. 


For Standard Hexagon Nuts 






= Finished or Unfinishe.i 
‘DROP FORGED from BEST BAR STEEL 

in Lengths from 6 to 24 inches. 
Taking NCuts for \% up to and including Nuts for 134 inch bolts. 


THE BILLINGS 2 SPENCER CoO. 
HARTFORD, CONN. 
Chicago Office: 17 S. CANAL STREET. 


England—CHARLES CHURCHILL & CO., 3 Cross St., Finsbury, London, E. C. 
France—L, ROFFO, 58 Boulevarde Richard Lenoir, Paris. Rucsia—J, BLOCK, Moscow, 











CLEVELAND, OHIO. 


MANUFACTURERS OF | 


SCREW MACHINES 


—=FIVE SIZES=— 


IRON AND BRASS WORKING MACHINERY. 
SEND FOR ILLUSTRATED CATALOGUE. | 


























WARNER & SWASEY, | 





















Book. Sent free. 


Re 
nritpe, Jie | THE HAYDEN & DERBY MFG. CO., 
esis" IRs | SOLE MANUFACTURERS 
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No, 114 LIBERTY 8T., NEW YORE. 








UPRIGHT DRILLS, 


- CUTTING-OFF MACHINES, 
KEY-SEATING MACHINES 


AND . 
SPECIAL MACHINERY. 


Write for Catalogue and Prices. 


THE W.P. DAVIS MACHINE CO., 


ROCHESTER, N. Y. 


= ri WYMAN? GORDON J. M. ALLEN, Prestpent. 
~ =" ie secs iaeeaees | WM. B. FRANKLIN, Vice-PREsIDENT. 
— WooD Wo R K rest eens F. B. ALLEN, Szconp Vice-PRESIDENT. 
J. B. Prerce, Secretary & TREASURER. 


THE ACME MACHINERY CO. 


CLEVELAND, OHIO. 
nufacturers of 


ACME BOLT & RIVET HEADERS, 


Acme Single and Double Automatic 
BOLT CUTTERS. 
Cutting from 1-8 in. to 6 in. diameter. 
Also SEPARATE HEADS and DIES. 


MACHINE TOOLS AT REDUCED- PRICES. 


In order to reduce our stock, we offer 16”, 18’, 21” and 24” engine lathes, 16”, 22”, 


24” and 27” planers, 10”, 12” and 15” speed lathes, 15” and 20” turret lathes, at a good 
discount from former prices. . 


We also have a few 16” and 18” second-hand engine lathes, in good order, and of 
our own make. 


THE HENDEY MACHINE CO., Torrington, Conn. 


Manufacturer 
o3J.M.CARPENTER — =¢h= 


PAWTUCKET.R.|I. 



















PAT. DEC. 
PAT. DEC, 4, 1888. 
PAT, AUG, 25, 1885. 











No. 15 Mictine mactune. 54 North 7th-St., PHILADELPHIA, PA. 
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